Hospital Records Show Why Insulation Atomic Piping, Valves, Pumps Discussed 


Is a Rich Investment at Nuclear Meeting 





The accuracy and uniformity that is built into 
Grinnell pipe fittings starts at the pattern shop. 
Here, pattern makers, highly skilled from many 
years of experience with Grinnell products, 
painstakingly machine the pattern models — 
the first step in producing a top quality fitting. 

These craftsmen also make the precision core 
box to the same exacting tolerances as the 
pattern. Perfectly matched to each other, the 
core made from the core box and the mold 
made from the pattern produce the exception- 
ally accurate casting. 

Special machines, designed and custom-built 
by Grinnell engineers and tool room experts, 
complete the machining of the Grinnell fitting. 


Other outstanding features of Grinnell 
fittings include: high quality metal; smooth 
surfaces inside and out; proper chamfer for easy 
starting and protection of first thread; precision 
threads for easy running up and tight joints; 
exact angles; and tested strength. Order a 


supply from your local Grinnell Distributor. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island 








Coast-to-Coast Network of Branch Warehouses and Distributors 


Manufacturer of: pipe fittings * welding fittings * forged steel flanges * steel nipples * engineered pipe hangers and supports 


Thermolier unit heaters * Grinnell-Saunders diaphragm valves * prefabricated piping * Grinnell automatic fire protection systems 








Ft = a RN ate as 


At last. authoritative 


research shows the way to 


Predict 
and Reduce 


Fan Noise! 


DeBothezat now offers this new 50 
page book on noise control . . . anyone 
can use it to predict and reduce ven- 
tilating fan noise in every installation. 


You NEED this new book, “Controlling Ventilation Noises,” 
if you ever have anything to do with specifying or install- 
ing fans. This book simplifies the unfamiliar, specialized 
terminology of the acoustical engineer —as well as the 
methods for solving noise problems —so that the entire 
data can be put to practical use in the plant. It covers in- 


stallations indoors as well as outdoors. 


This data is entirely new. 
Nothing like it has ever before 
been available to the industry. 
The book is a result of noise 
control research recently com- 
pleted by the acoustics staff of 
the Armour Research Founda- 
tion of Illinois Institute of 
Technology. 
DeBothezat Centrifugal Roof Ventilator undergoing 


standard noise source calibration tests at Armour 
Research Foundation’s acoustical laboratories. 


Exterior view air outlet end of DeBothezat noise 
evaluation reverberation test rooms. Mock-up 
engine cooling test equipment in the foreground. 
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To supplement the research performed at Armour Research 
Foundation, which was sponsored by the DeBothezat Fans 
Division, DeBothezat has constructed its own noise-evalua- 
tion laboratories. These include reverberation rooms de- 


signed and calibrated for DeBothezat by Armour, 


The entire noise evaluation project was sponsored by 
DeBothezat as a contribution to industry. It was accom- 
plished at a cost of over $20,000 including the research at 
Armour and the facilities installed in DeBothezat’s 


laboratories. 


DeBothezat’s facilities are now being used (1) to obtain 
accurate sound-output data on fan units, (2) to develop 
new fans with lower noise levels, and (3) to allow publish- 
ing of reliable sound-output data. In fact, DeBothezat fans 
are now rated for noise on both the inlet and outlet sides. 
These ratings are expressed in decibels and give the aver- 
age sound pressure levels in each of 8 octave bands of 
frequencies, measured separately. This information is 
available on all DeBothezat fan units. They are the only 


fan units in the industry so rated. 


The helpful 50-page book “Controlling Ventilation Noises,” 
is available for just $2.00 prepaid to help defray costs of 
printing and handling. With it, anyone can predict and 
reduce ventilating fan noise in every installation. Request 
your copy on your business letterhead and attach check 


or two one-dollar bills. 


De Bothezat rans 


A DIVISION OF 


American Machine and Metals, Ine. 


Dept. HP-657, EAST MOLINE, ILLINOIS 
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This processing tank employs wrought iron pipe for heating coils. Excellent bending properties, 
as well as corrosion resistance, lead to wrought iron’s selection for this installation. 


Wrought Iron Pipe’s ductility permits speedy bending 
and stretching without rupturing the metal 


Readily bent and formed, hot or cold, wrought iron 
pipe’s high-purity base and fibrous structure assure little 
or no “springback.” 

Evidence of wrought iron pipe’s excellent bending 
properties is the extensive use of the material for heating 
coils, refrigeration coils and air brake piping where 
short radius bends are necessary. You can tack on the 


corrosion and fatigue resisting properties of the material, 
too, for its acceptance in these applications. Our tech- 
nical bulletin, The Bending and Flanging of Wrought 
Iron Pipe, shows how to produce uniformly superior 
results. Write for a copy. A. M. Byers Company, Clark 
Building, Pittsburgh 22, Pennsylvania. 

Available in Canada and throughout the world 
















q EASY TO WELD 


Wrought iron produces sound welds by 
any of the commonly used processes 
because it is self-fluxing. Complete 
line of wrought iron welding fittings for 
pipe is available in sizes 4” to 12”. 


EASY TO THREAD > 


The machining and threading proper- 
ties of wrought iron pipe are excellent. 
The uniform structure of the metal 
contributes to smooth, sharp threads. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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One of a series. 


An Inside Peek 
at Steam Trap Capacity Ratings 


or... how to be sure steam heated equipment 


is going to work the way it’s engineered 


ws YOU GET all through engi- 
neering a steam heated proc- 
ess equipment installation, its per- 
formance will depend on whether 
your steam traps will do what the 
catalog said. 

Now, in theory, if you know the 
size of a steam trap orifice, you 
can figure how much water can be 
pushed through it in a given time 
by a given steam pressure. But, in 
practice, this doesn’t work out. 
The picture is scrambled by things 
like the choking effect of flash 
steam and restriction of flow 
through the trap and piping. 
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Fig. 1—Showing difference in 
volume of condensate discharged 
by a No. 216 trap with 2” pipe 
connections and a No. 213 trap 
with 34” pipe connections—each 
trap having 12” discharge orifice. 











For example, Fig. 1 shows that 
a 42” orifice in a 125 psi No. 216 
Armstrong steam trap with 2” 
pipe connections will discharge 
7200 lb/hr condensate at 15 psi 
inlet pressure. Yet, a 4” orifice in 
a 15 psi No. 213 trap with #4” pipe 
connections, discharges but 3900 
lb/hr at 15 psi inlet pressure. The 
difference: pipe friction. 

Thus, we see a need for investi- 
gating the basis for steam trap 
Unfortunately, 
they are not all arrived at in the 


capacity ratings. 
same way. If they are based on 
cold water tests, producing no flash 
steam, they are much too high. 
Orifice tests are also too high be- 
cause they ignore pipe friction. 
Calculations involving flow- 
through-orifice formulae have 
never been known to be conserva- 
tive insofar as traps are concerned. 
Armstrong Ratings 

Armstrong trap capacity ratings 
are based on actual operating con- 
ditions, determined by hundreds 
of tests. In these tests condensate 
at the steam temperature corres- 
ponding to test pressure was used. 
Restriction of flow caused by the 
choking effect of flash steam, as 
well as the back pressure created 
by flash steam and condensate, 
automatically were taken into ac- 
count. Actual installation hookups 
were used, so that pipe friction in 
both inlet and discharge lines also 
was reflected in the results. 

All this effort assures you the 
feeling that 
comes from knowing a trap will 


nice, comfortable 


deliver on the job the full capacity 
claimed in the catalog. 


There is one more ingredient 
that needs to be tossed into the 








Fig. 2—Armstrong inverted 
bucket steam trap—hardened 
chrome steel valve and seat 

stainless steel lever and bucket 


—simple, dependable, long-lived 








trap-sizing pot. This morsel is the 
safety factor—the required excess 
of trap capacity over calculated 
condensate load. It will be the sub- 
ject of the next advertisement in 
this series. But, in the meantime, if 
you'd like to get the lowdown, ask 
for a copy of the 44-page Armstrong 
Steam Trap Book. It is a com- 
plete guide to good trapping prac- 
tice. It covers not only safety 
factors, but calculation of con- 
densate loads and trap selection, 
installation, troubleshooting and 
maintenance. Just call your local 
Armstrong Factory Representa- 
tive, or write: Armstrong Machine 
Works, 8746 Maple St., Three 
Rivers, Michigan. 


ARMSTRONG 
STEAM TRAPS 
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ROLL-KLEEN 


automatic DRY FILTER 


Here is a new, modern filter that combines 
fully automatic operation and high efficiency with 
large dirt holding capacity and minimum main- 
tenance. Engineered for simplicity of operation, 
the Roll-Kleen offers dependable performance at 
low operating cost. 


HOW IT WORKS 
Glass fiber media with an open mesh cloth back- 
ing bonded to the downstream side, passes from 
the top supply roll, over the filtering area sup- 
port grid, and onto the takeup roll. A preset rise 
: in filter resistance, indicating dirty media, trig 
Large ' ee gers the takeup roll drive to draw clean media 
Capacity completely over the support grid. This complete 
change-out assures maximum efficiency at 
all times. 


PERFORMANCE 

The Roll-Kieen is designed to operate at 350 to 
520 fpm face velocity. Efficiency on Standardized 
Fine Air Cleaner Test Dust is 85% at 520 fpm 
and 80+ % at 350 fpm. 


p ay | MAINTENANCE 
utomatic E Other than occasional visual inspections, the Roll- 
Kleen is virtually maintenance-free. Warning 
Large lights (which may be located anywhere in your 
Media Supply plant) tell when the media is dirt-loaded as well 
as when the media roll needs replacing. 


CONSTRUCTION 

Made of the finest quality components, the Roll- 
Kleen is available in standard widths of 3, 4 and 
5 ft. and heights from 5 ft. to 15 ft. Units may 
be joined together to meet any CFM requirement. 
Write for your copy of me- 
chanical comparison bulletin 


F-105. 








Manutacturing Licensees: 


' 

' 

1 Fare Company Mig. Ltd 
; Montreal, Canada 

' 

! 

' 

' 

! 











c ro) M PA NY The Clyde Engineering Co. Pty. Lid 


Sydney, Austraha 
LOS ANGELES * NEW YORK + CHICAGO + NEW ORLEANS | Intermit Lid 


Birmingham, E nglang 


‘ 
Originators of E&ER- AER Certified Filter Service 
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Control leadership through advanced engineering—research 


HONEYWELL ELECTRONIC CONTRO 


Gives you flexibility in thermostat location, 


system functioning—and simplifies system adjustment 


pees IT comes to performance, no other 
temperature control system can match the 
flexibility of Honeywell Electronics. 

Because the control point and throttling range 
are unlimited, it is highly adaptable to any building 
control application. 

And because it’s e/ectronic you can easily and in- 
expensively use additional thermostats for averag- 
ing—or for improved stability and accuracy. An 
example: the three-thermostat team, one in space, 
one in discharge air or water, one outdoors. And 
the faster response of electronic thermostats gives 


better performance for any client. Also, you can 


easily tie in electronic master control with pneu- 
matic or electric controls. 

When it comes to service, the wonderful simplic- 
ity of Honeywell electronic controls becomes readily 
apparent. 

Thermostats, because they have no moving parts, 
give little trouble, need not be accessible. Checking 
and adjusting is all done remotely at a panel—elec- 
tronically. 

For complete information on Honeywell Elec- 
tronic Controls, call your local Honeywell office. Or 
write direct to Minneapolis-Honeywell, Department 
HA-6-194, Minneapolis 8, Minnesota. 





Electronic thermostat 


Sensing element—strand of fine wire—A change in 
temperature changes the resistance of wire wound on an 
open bobbin—the heart of an electronic thermostat. On this 
principle is based a simple and efhicient form of temperature 
control for buildings—Honeywell Electronic. The sensing 
element can be fitted to any application. It can be strung 
the width of a duct, or it can be tightly coiled. It need not 
be accessible because adjustments can be made remotely. 
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—-SIMPLE WAY TO DO A BETTER JOB 


Other system components 


Electro-Pneumatic Relay—RO7902 


This unit in conjunction with its electronic thermostats 
fulfills the function of pneumatic thermostats and puts out 
a control air pressure from an electronic sensing signal for 
use in a normal pneumatic control system. The RO7902 
brings electronic convenience, accuracy and simplicity to 


your master-submaster jobs It ties in the benefits of Electronic Motor—M7021 


electronic sensing with your basic pneumatic system ‘ , 
When you replace your pneumatic thermostat with an This damper or valve motor gives the advantages of an 
electronic—and use it with the RO7902—all checking, electronic control system without the necessity for a large 
adjustment and maintenance is done at the panel, eliminat- control panel. Incorporated in the motor are the normal 
ing all attention at the thermostat electronic amplifier and panel. It offers most of the ad- 
: vantages of a large control panel, yet is compact and 
simple. You have the finest, most stable type of control, 
you save wiring trom panel to motor, save cost Of mount- 
ing panel, save the space needed by a conventional panel 
Installation is simple, economical. And the price is lower 
than if you were to buy a panel and motor separately 





Two-Position Control—L6018 


The LG6018 is one of a complete line of two-position con- 
trols and remote-bulb thermostat controllers for electronic 
or electric systems. These can be used for many switch- 
ing functions—like automatic summer-winter changeover 
of large systems or even individual room conditioners 
There are four models of the L6018—A, B, C, D. Each 
provides a different switching action for various control 
functions. Together they give an idea of the breadth of the 
Honeywell line. Controls in this series are low-cost, yet ac- 
curate. They are simply built to aid installation and service 











For another big, exciting Honeywell development in building control, turn the page > 
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Dial Air Balancing 


NEW HONEYWELL 


Calibrated dial air balancing is the key to the 
superior performance of the Honeywell High 
Velocity Air Blender. You adjust dial only once, 
need never recalibrate again. Once balanced, comfort 
control is in the hands of the system thermostats, 


10 


HIGH VELOCITY 





Fits any mixing box. The configuration you see here is but 
one of the many possible for ceiling units. Also, it’s now 
available in nearly every under-the-window type unit. From 
the new Honeywell Blender you can expect controlled volume 
of air, constant CFM, long valve life and simplified control 


} 


The thermostat in the system controls temperature by control. 


ling the volume of hot air passed by the hot duct. At the same 
time a flow regulator provides a constant hot air volume for 
a given thermostat signal under variations in supply duct 
pressures. A constant total flow is provided by a total flow 
regulator which operates the cold air valve to make up the 
difference between hot flow and desired total flow. 
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Control leadership through advanced engineering—research 


AIR BLENDER SOLVES DUAL-DUCT 
DISTRIBUTION PROBLEMS 


in one 


other room 
longer “robs” 


Provides constant delivered air volume, 


needs no recalibration when you add to system 


JITH THE new Honeywell Air Blender your clients 
get the level of comfort they want—on the 


simple call of the room thermostat 


They get this easily, because the Honeywell Air 
Blender combines temperature and volume control 
unit. 

And comfort doesn’t come at the expense of some 
It comes from the system. One room no 
another of comfort. 

Besides providing constant delivered air volume, 
the Honeywell Air Blender takes well to change. With 


Dial Air Balancing you can add to the system without 


No room “robs” comfort from another 


For the first time in high velocity air handling history you 
can design a system where adjustment in one room doesn't 
upset comfort balance in others. Thus, in a typical office, 
adjustment in area A does not rob comfort from B or C. 
Neither delivered air volume, nor the ratio of hot to cold air 
is affected in B or C. This is one of the reasons why it’s wise 
to design with the new Honeywell Air Blender in mind. 
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having to recalibrate distribution points that may be 
scattered widely—especially valuable in floor by floor 
modernization or on new construction 

Self-powered, the Honeywell Air Blender uses the 
pressure of the air it is controlling to actuate the 
diaphragm—its only moving part. Such simplicity 
makes possible long life and trouble-free performance 

For further information about the Honeywell High 
Velocity Air Blender and other Honeywell heating 
and air conditioning products, call your local Honey- 
well office. Or write to Minneapolis-Honeywell, Dept. 
HA-6-194, Minneapolis 8, Minnesota. 


The “new” look in thermostats that's 
appearing on walls of commercial 
New 
design inside gives closer control, 
vastly superior performance. 


buildings throughout America 





All operating 


removed 


Just released after four years ol exhaustive 

laboratory and field testing, this new power inshot gas 
burner is really a three-way surprise: First, here’s a 

gas burner by this famous maker of oil burners. Second, 
its neat, compact design is just what the industry has 


ymarts and complete ; nw: ; i 
‘act ne . ; a been asking for. Third, its smooth operational and 
actory wiring on one panel, quickty 


service features are as revolutionary as those found 
in Nu-Way oil burners. Quiet, too. 

Input rate 80,000 to 200,000 BTU per 

hour. Send immediately for “Model 

G-200 Manual,” plus data on our sales- 

distribution policy. Write Nu-W ay 

Corporation, Rock Island, Illinois. 


shielded from heat. 


Adjustable primary air gate. Quick AN 


on-the-job correction for differences 


in heating plant firing characteristics. 
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Heating, 


There is no one bolt 
that will meet all needs 


... the same is true 


this in common with air filters: 


many different kinds to meet 


Bolts have 


there must be 


many different needs. 


There is no one type of air filter that will 


meet all needs. That’s why AAF 


AAF) makes all types. Thus, you can be sure 


that your needs— 


(and only 


not our salesmen—dictate 


of air filters! 





AAF’s recommendation of your air filtration 


equipment. 

Before you select your filters, make sure you 
talk with the company that offers a selection. 
We'd like to show you how our complete-line 
approach to clean air needs benefits you— 


in dollars and results. 


 Pinenebiiis Ai Litter 


ere 


Fy) ison 
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COMPANY, INC. 
373 Central Avenue, Louisville 8, Kentuc 
American Air Filter of Canada, Ltd., 


Mont nae "P, Q 





AAT 
The one-and-only K -O-MATIC 





Don’t settle for a filter that 

just looks like the AAF KolLo-manc ... 
Specify the original, and be sure 

of Roll-O-Matic’s proven advantages! 














No other product in the history of air filtration 
has ever received the immediate acceptance, 
gained the overwhelming preference of AAF's 
amazing Roll-O-Matic. Here are some of the 
reasons why it has emerged in just a few short 
years as America’s most successful filter: 

“MIRACLE” MEDIA. Exclusive Roll-O-Mat 
media offers the dust-holding capacity of a vis- 
cous filter, yet handles like dry-type media, And 
a 65 ft. length of this fluffy blanket of bonded 


glass fibers compresses to paper-like thinness . . . 


Ri 
te. 


Pi 
"4 


i 


measures only 13” in diameter on the roll. 


——nd 
SUT. 


Specially-developed AAF viscosine (for pre- 
charging media) retains its jelly-like consistency 
under an unusually wide range of temperature 
and humidity conditions. 

AUTOMATIC PERFORMANCE. There are no 
dust disposal problems with Roll-O-Matic. 
They’re rolled away as the automatically renew- 
ing media moves down the face of the filter. 
Maintenance involves simply replacing the soiled 
media roll with a new one, and most users have 
found that even this simple act is required only 
once a year! 

LOW-COST OPERATION. Renewable Roll-O- 
Mat media is inexpensive, too. Under normal 
conditions, operating cost of the Roll-O-Matic is 
just balf that of disposable filters. Call your local 
AAF representative for details, or write for 
Bulletin 248A. 


CLEAN AIR BY THE ROLL! Man points to clean media 
being automatically introduced by the Roll-O-Matic in 
the Clark Equipment Company plant in Benton Harbor, 
Michigan. Architects and engineers: The Austin Company. 





AIR FILTER! 
































SUPER-CLEAN AIRI Roll-O-Matic filters are used in combination with 
AAF's Electro-Cell precipitators to supply 158,000 cfm of super-clean 
ventilation air for the new Lutheran Brotherhood Building, Minne 
apolis, Minnesota. Architects: Perkins & Will; Engineer: E. R. Gritschke. 


AAF Dust 1 Ilinois 
Control! Equipment Heating Specialties 


Al 7 Ai Litter —— BETTER AIR IS OUR BUSINESS —— 


COMPANY, INC. 


373 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. - ; 
Herman Nelson Herman Nelson 

Unit Heaters — Unit Ventilators 
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ow! York heat pump takes warmth out of 





MORE HEAT... LESS COST... 
MORE HEAT AT LESS COST! As shown in the chart at 


1310 BTU's 220 Waits left YORK’S new air-to-air heat pump system* produces 


67 2% more heat at O°F outdoor temperature than 
the former single-stage system of the same mechanical 
’ Single Stage i t with th 
785 BTU's ~' ioe displacement. To supply the same heat output with Ve 
YORK’s New single-stage system would require supplementary strip 


Plus 
Single Stage 
Heat Pump 


—_— | 100 Watts Supplementary heating and total wattage requirement would be 120% 
AT O°F OUTSIDE | TO PRODUCE 1,000 BTU’s PER HOUR 





YORK’s New Strip Heaters greater per 1000 BTU than YORK’S new compound 
| Heat Pump compression system. 
*Patent apr 











FIRST MAJOR INSTALLATION 
was at Heironimus department 
store in Roanoke, Va. served by 
the Appalachian Power Co. of The 
American Gas and Electric System, 


Hayes, Seay, Mattern and Mattern, Archi- 
tects and Engineers; B. F. Parrott and Co., 
Contractor. 


NEW BUILDING for Ballinger Co. 
of Philadelphia features York 
heat pump, and is served by The 
Philadelphia Electric Co. 


Ballinger, Architects and Engineers; J. S. 
McQuade, Jr., Contractor. 


—— 








| 


. to heat every room in your building! 

















sub-freezing air to heat an entire building 


DRAMATIC ADVANCE MAKES HEAT PUMP PRACTICAL— WITHOUT SUPPLEMENTAL HEATING 


The development by York engineers of the first prac- 
tical heat pump to use below-freezing outside air 
promises convenient, more economical year-round air 
conditioning with a single system. No longer will sup- 
plementary strip heating equipment be needed in areas 
where winter temperatures drop below freezing. 


The big difference in the York heat pump is that it 
takes advantage of a long-utilized refrigeration tech- 
nique, compound compression. The system is operated 
by thermostatically controlled valves. These valves 
guide hot or cold water in and out of the system while 
compressors automatically move from single-stage com- 
pression into compound compression when the tem- 
perature drops below a certain point. Now that the 
high-operating-cost problem of auxiliary strip heating, 


refrigeration 
air Conditioning 
HEADQUARTERS 


FOR MECHANICAL COOLING 
SINCE 1885 


needed where temperatures drop much below 32° F., 
has been eliminated, builders and owners can offer cus- 


tomers year-round air comfort at lower annual cost. 


Electric Utilities faced with uneconomical air condi- 
tioning load factors will now be able to profitably 
promote the heat pump above the Mason-Dixon line. 
Until now the high operating cost of the air-source heat 
pump has limited application in Northern areas. But 
elimination of heat pump capacity deficiencies at low 
temperatures and removal of the very low load factors 
of strip heaters makes the new system attractive to 
both user and utility. For full details on the York heat 
pump write: York Corporation, subsidiary of Borg- 
Warner Corporation, York, Pennsylvania. 

Machine Co., Toronto 


In Canada, Canadian Ice 


fod a 4 the quality name tn atr conditioning YO R K 


cCcCORPORAT 


SUBSIDIARY OF BORG-WARNER CORPORAT 





This wrap-around insulation 
goes on fast over any duct 


Highly efficient 
glas* Flexible Duct Insulation can 


Armstrong Arma- 


be used on ducts of any size or shape 
operating up to 250° F. This glass 
fiber material is extremely light and 
resilient—is easy to apply to circular 
or rectangular ducts, even in limited 
working areas. Usual application is 
with Armstrong 536 Adhesive. 
Armaglas Flexible Duct Insulation 


is non-corrosive, stable, sanitary. It 


comes in plain rolls or with a wide 
selection of factory facings, includ- 
ing laminated kraft, aluminum foil, 
and aluminum pigmented vinyl. 
Armaglas Flexible Duct Insula- 
tion is one of the many fine products 
in the complete line of Armstrong 
Industrial Insulations. Armstrong 
also offers you a full contracting 
service, geared to install these prod- 


ucts economically and efficiently. 


(Armstrong INSULATIONS 


for temperatures from — 300 


F. to + 2800° F. 


Heating, 


Free Booklets 


Armstrong Arma 
glas Duct 
tions (data sheets 


Insula 


Armstrong Arma 
Flexible 
Pipe Insulation 


flex®, a 


Armstrong LT 
Cork Covering, a 
New Type Cold 
Line Insulation 


Armstrong Cork 
board for 


Temperature 


Low 


Rooms 


For full information write today 
to Armstrong Cork Company 
2306 Sherman St., L 


* 
R 


incaster, Pa. 


ARMST 
MAN 
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Proven by performance 


All departments agree on operating efficiency 
of SARCO Thermostatic Steam Trap 





MAINTENANCE 


Y 


PURCHASING 


¥Y 
¥Y 


Y 


STORES 


Y 
¥Y 








. Same head and seat for 0-300 
psi—no changing of heads 
and seats for varying loads 
and pressures. 


Fewer parts to stock — same 
bellows, head and seat for 
0-300 psi. 


7 


Greatest capacity per dollar 
cost—1” size discharges 
9,650 Ibs/hr at 10°F below 
steam temperature, 125 psi. 


. Very compact and light — 4” 
size fits in palm of the hand. 
Weighs only 3% Ibs. 


. Freeze-proof—wide open, self- 
draining when cold. 


Only one working part — the 
thermostatic element. Can be 
inspected or replaced in few 
minutes without moving trap 
from line. 




















Balanced Pressure 
THERMOSTATIC STEAM TRAP 


Same seat and head 
for all pressures to 300 psi 


. 
Sizes 12” to 2” 


Write for Bulletin 250 


Proven by testing! 


Steam-tested — every single Sarco Thermostatic is steam-tested 
at rated maximum pressure. 


Proven ‘‘on-the-job”’ performance — maximum fatigue-resist- 
ance for every thermostatic element is assured by Sarco’s ex- 
clusive helical corrugating process and fatigue testing method. 





Only Sarco Makes All 5 Types 


... that’s why Sarco can give 
impartial advice on trap selection 


afr) 


Liquid 


Quality Control —every step of manufacture under exacting 
tests and controls ... in Sarco’s own plant. 





Proven by experiences 


During past 40 years, over 1,000,000 Sarco 


a 


Thermostatics have been installed in countries 
throughout the world! 


Sarco Company, Inc., Empire State Bldg., New York City 


AN AFFILIATE OF SARCOTHERM CONTROLS, INC. 


STEAM TRAPS © TEMPERATURE CONTROLLERS 
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Thermostatic 
Steam Traps 


Expansion 
Steam Traps 








Thermodynamic 
Steam Traps 








2212-B 


Float- 
Thermostatic 
Steam Traps 


QF 





Camlift Bucket 
Steam Traps 





© STRAINERS ®* 
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FRANCHISE 
MAY BE THE ANSWER! 








Curtis has been in business for 103 years and through 
experience has learned how to maintain a mutually 
profitable relationship with our franchise holders. 
Curtis equipment is competitively priced, quality 


PACKAGED UNITS built, and nationally advertised. 
3 THRU 20 TONS . 
Write for details 


LOOK AT THE CURTIS LINE 


PACKAGED AIR 
COOLED UNITS PACKAGED 


UP TO 7'2 TONS LIQUID CHILLERS - 
UP TO 100 TONS j PACKAGED UNITS 

25 THRU 50 TONS 

INTEGRAL EVAPORATIVE 

CONDENSER OPTIONAL 


OUR 103rd YEAR 


MANUFACTURING COMPANY 
REFRIGERATION DIVISION 
1950 Kienlen Ave. St. Louis 20, Mo. 


INDUSTRIAL R HOISTS P 
a f AIR COMPRESSOR wo CYLINDERS e nS Ure CONDENSING UNITS 
7 UP TO 100 TONS 
| 


eal: 
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You don’t have to treat ’em tenderly 


these burly Sarco Balancing Fittings 


Check other Sarco features that save installation headaches 


. assure topsheating performance .. . 


Yes, these Sarco fittings are really 
husky .. . made of heavy brass, of 
highest commercial quality. They 
won't crack when you put a wrench 
on them... as lighter fittings often 
do. Won’t cause delays .. . waste 
high-cost time. Will save you money 
in the end. 


More accurate heat distribution is as- 
sured by the solid segment stem of 
Sarco Balancing Fittings (see cross- 
section diagram, right). Insures linear 
straight line flow, not obtainable with 
the usual butterfly stems. 


Integral manual air vents can be fur- 
nished with Sarco Balancing Fit- 


save you money 


tings. Their use avoids the headaches 
and costly time waste when a system 
has to be drained to release air. 


Sarco Balancing Fittings are made 
in thread and sweat types; all pat- 
Also available . . . complete 
quality lines of access boxes for bal- 
ancing fittings; valves; air elimina- 
tors. Ask for bulletins. 


terns. 


For undivided responsibility on your 
installations, specify and order from 
“Complete Line” source 
SARCO-SARCOTHERM. Sarcotherm 
Controls, Inc., Empire State Bldg., 
New York 1,N. Y. 


one 


AN AFFILIATE OF SARCO CO., 
Products you can rest your reonnttien on 


rn 


1. 


are extra-strong! 


FOR USE UP TO 125 PSI 
Every single one 
TESTED AT 150 PSI! 
Can be furnished with 
INTEGRAL MANUAL AIR VENTS 


Thread Type 
Angie Union Pattern 


Thread Type 
Straightway Union 
Pattern 


STEM 


OPEN 
TO FLOW 


CLOSED 
TO FLOW 


Solid segment stem which 
insures linear straight flow 





| 
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Weather 
Compensated 
Control Systems 


Heating. 





Radiator 
Valves * Traps 


Piping & Air Conditioning 
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Strainers 
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D> 


Fioat- 
Thermostatic 
Traps 








[| 
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Water 
Blenders 


Air 





Eliminators 


Self-Operated 
Temp. Reg. 








y Henry Abso-Dry’ 


—- 


Pressure Sealed 


Driers 


U. S. Patent No. 2283989°*. 


Only a HENRY DRIER proves 
its dryness with a Hisso 


To obtain maximum drying efficiency, Henry thoroughly reactivates each 
drier and, by an exclusive, patented process of manufacture, provides positive 
indication, by pressure sealing, that the drier is tight, dry, and factory-fresh 
on reaching the user. 

Complete Size Range—The complete range of types, capacities, and con- 
nection sizes permits the selection of the proper Henry drier for any installation. 


STOCKED AND SOLD BY LEADING JOBBERS. 


HENRY VALVE co. 
MELROSE PARK, ILLINOIS (Chicago Suburb) 
Cable: Hevalco, Melrose Park, Illinois 


VALVES, DRIERS, STRAINERS, AND ACCESSORIES FOR 
REFRIGERATION, AIR CONDITIONING AND INDUSTRIAL APPLICATIONS 


Heating, 


“eo. 229308° 


ei They Hiss and i 


hy 


*TRADE-MARK 

When the end connection seal of a new 
Henry drier is loosered prior to installa 
tion, there is a hissing sound due to the 
escape of dehydrated air 


LISTED BY UNDERWRITERS’ 
LABORATORIES, INC. UNDER 
fF RE-EXAMINATION SERVICE 
9% FOR WORKING PRESSURES OF 
350 P.S.1. AND 500 P.S.1. 
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Owner: House of Seagram, Inc. 
Architects: Mies van der Rohe & 


meas the new Seagram building 


Architects: Kahn & Jacobs 
Consulting 
Engineers: Jaros Baum & Bolles 
General ° 3 P 
Contractor: GeorgeA. Fuller Company 1 S O a WOr 1 
Plumbing 


Contractor: Eugene Duklaver Inc 
Mechanical 


sree ve" _| Gate, Globe, and Check Valves” 





Vi/ AA LVUV/ O F2 # ee 60 East 42nd Street, New York 17, N. Y. 


COMPLETE LINES OF STEEL, IRON, AND BRONZE VALVES AND PIPE FITTINGS 


Distributors in principal centers throughout the world 


Walworth Subsidiaries: ALLOY STEEL PRODUCTS CO. , CONOFLOW CORPORATION ° GROVE VALVE AND REGULATOR CO 
M&H VALVE & FITTING CO ° SOUTHWEST FABRICATING AND WELDING CO., INC . WALWORTH COMPANY OF CANADA, LTD. 








major heating problems 


with advanced SPENCER designs! 





Unique Low-Waterline “LW” 
solves installation problems 


Divided in half... can be moved, one watertight sec- 
tion at a time, through narrow openings. 


25% lower than conventional boilers of same capac- 
ity. Solves low headroom problems in existing 
buildings . . . excavation problems in new buildings. 
Traditional Spencer efficiency can be adapted to any 
fuel . . . mechanical or hand firing. 
SIZES: 
ranging from 2,200 to 42,500 sq. ft. steam 


Durable Spencer “‘A’’ cuts installation time... 
provides economical heat 


Unique flue- and smoke-boxes save hours in instal- 
lation time; compact design saves valuable floor 
space—takes less headroom. Special peaked firebox 
and staggered boiler tubes provide faster heating . . . 
more efficient heat transfer; available for stoker or 
hand firing . . . can be adapted to any fuel. 


SIZES: 
ranging from 3,500 to 42,500 sq. ft. steam 


HEATER 
LYCOMING DIVISION 





Cleveland’s “Modern as Tomorrow’ 


ILLUMINATING BUILDING 
uses Youngstown Steel Pipe 


Building Owner: 55 Public Square, Inc., New York, N Y 

(A Vincent Astor-Brooks, Harvey & Company enterprise) 
Rental and Managing Agents Ostendorf-Morris Company, Cleveland, Ohio 
Architect. Carson & Lundin, New York, N Y¥ 
General Contractor George A Fuller Company, New York, N. ¥ 
Structural & Mechanical Engineers: McGeorge Hargett & Associates 
Consulting Mechanical Engineers. Jaros, Baum & Bolles 
Heating & Air Conditioning Contractor: The Feldman Bros. Company, 

Cleveland, Ohio 


Distributor’ Grinnell Company, Cleveland 


i 
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Cleveland’s newest architectural 
beauty — this modernistic 22-story 
Illuminating Building — will pro- 
vide much-needed air-conditioned 
office space for the ‘‘Best Location 
in the Nation”. Owner of the new 
structure, 55 Public Square, Inc., 
and the architects, wisely chose 
Youngstown Steel Pipe to provide 
for a long-lived, dependable water 
supply system. 


Youngstown Steel Pipe is the best 
pipe obtainable—anywhere. That’s 
because it’s made from our highest 
quality steel by men who have de- 
voted their lives to the pipemak- 
ing business. Each and every step 
in Youngstown’s completely inte- 
grated operations is closely qual- 
ity-controlled by expert metallur- 
gists to guarantee pipe that will 
meet your most exacting specifi- 
cations 


Your nearby Youngstown Pipe 
Distributor has complete and am- 
ple stocks in all sizes. Why not call 
him today and discuss your re- 
quirements? 


Specify Youngstown and secure these 
7 Points of uniform goodness 


uniform ductility uniform wall thick- 
uniform lengths 
uniform threading 
uniform weldability toughness 
uniform roundness and straightness 


ness and size 


uniform strength and 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of 
Carbon, Alloy and Yoloy Steel 
General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 








Wagner Type RA Single-phase Motor 
Repulsion-start Induction 1 through 5 hp. 


NOW...Wagner’s high starting torque 
Integral hp single-phase motor is available 
in the latest NEMA frame sizes! 


The well-known Wagner Type RA Motor is the work- 
horse of the single-phase motor field. This repulsion- 
start, induction-run motor combines the best features 
of the repulsion motor in starting, with those of the 
induction motor while running at rated operating 
speeds—ideal for applications requiring high starting 
torque. 


No other single-phase motor has its ability to contin- 
ually start heavy loads or perform with such complete 
satisfaction under continuous service. 


Specifically designed for compressors, pumps, machine 
tools, grinders, and conveyors; it is preferred for many 
other single-phase high inertia or heavy friction start- 
ing applications because of its ability to start such 
loads with low current and with minimum light flicker. 


Let a Wagner field engineer show you how these 
motors can be applied to your needs. Call the 
nearest of our branch offices, or write us. 





OLD FRAME SIZE | NEW FRAME SIZE 














4 pole (1750 RPM, 60 cycle and 1450 RPM, 50 cycle) 
ratings are interchangeable in mounting dimensions 
with capacitor-start motors of the same ratings. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6370 Plymouth Ave., St. Louis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS «+ INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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SET G PROBLEMS SOLVED 
ioe >” AMESTEAM 


GENERATOR 


LABOR SAVING ALONE PAID THE COST of the 
AMESTEAM GENERATOR installation in the 
plant of Victor Preserving Company. Writes Vice- 
President Donald E. Tobin: 


“We have all the steam we need, when we need it, 
and, of course, the operation of the boiler is very 
much cleaner and simpler than our former boiler . . . 


The saving in labor alone has more than justified 
the installation of the AMESTEAM GENERATOR 
to say nothing of the convenience and day after day 
dependability. The next time we need another new 
boiler, you can be sure it will be an AMESTEAM 
GENERATOR.” 


Dependable steam supply for a food processing plant 
by a compact, automatic Amesteam Generator. “CLEANER, VERY DEPENDABLE AND ECONOMICAL” 
] writes Supervising Principal Charles Knapp about 
two AMESTEAM GENERATORS installed at 
Griffith Institute and Central School in 1955. 


“We find them much cleaner, of course,” reports 
Principal Knapp, “and we are also well pleased with 
their very dependable and economical performance. 
As you know, we still have coal fired boilers in the 
older buildings, so we have a chance to make a direct 
comparison.” 


“SIMPLE TO OPERATE... MINIMUM SERVICE... 
HIGHLY EFFICIENT”, is the way Mark Denburg of 
Mark’s Quality Cleaners & Launderers, Inc., describes 
his A-6OQ AMESTEAM GENERATORS. 


“We can highly recommend AMESTEAM GEN- 
ERATORS”, writes Mr. Denburg, “to anyone con- 
Supplying dependable heat fer a large Junior-Senior sidering the purchase of a steam generator. Our 
High School — two efficient Amesteam Generators. experience has been that they are simple to operate 
and require a minimum of service. They are highly 
efficient from a fuel standpoint and we are well 
pleased with them. You may feel at liberty to bring 
a prospective customer to see these units any time.” 


WHAT’S YOUR STEAM PROBLEM? If you need 
10 to 600 HP and want the kind of space-saving, 
trouble-free service enjoyed by these owners of 
AMESTEAM GENERATORS, write today for our 
catalog and the name of your nearby AMESTEAM 
dealer. 


— a INC. 
Variable steam requirements for a AME WORKS 
sox 


laundry ably met by these space-saving, 
easy-to-operate 60-HP Amesteam 
Generators. 


osweGco, N Y 
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The complete line ...the quality line 


... whatever you need...here it is... 


* Schedules 5S—10S—40S—80S as well 
as all sizes and thicknesses covered by 


Standards in carbon steel. 


* Seamless* WeldELLS—Tees—Reducers 
—Lap Joint Stub Ends—Caps—Crosses— 
Flanges—regularly furnished in stainless 
steel types 304—304L—347—316—3I16L. 
Details regarding other types of stainless 
and corrosion resistant alloys gladly sup- 
plied upon request. 

‘NOTE: Schedules 5S and 10S 90° and 45° WeldELLS are furnished 


seamless in sizes through 6". Schedules 40S and 80S are furnished 


seamless in all sizes. 


..- TRADITIONALLY DEPENDABLE 


Taylor Forge & Pipe Works 


General Offices and Works: P. O. Box 485, Chicago 90, Illinois 


Plants at: Carnegie, Pa., Gary, Ind., Houston, Texas, Fontana, Calit., 
Hamilton, Ont., Canada 
Offices: New York, Boston, Philadelphia 


Pitts} 


a, Los Angeles, San Francisco, Seattle, Toronto, ‘ 


To take full advantage of both product excellence and fine 
service, patronize your local Taylor Forge Distributor, 





\etele)») 
REASONS 
WHY 


you should specify 


the NEW WACWD 


MEK ae 
COOLING TOWERS and 
EVAPORATIVE CONDENSERS 








New Plastic 
Pak weighs 90% 
Less in FLOW-MIZER 
TOWERS ! 


Acme’s zig-zag spacing 


° ° improves coil efficiency in 

coil spacing means two ways. (1) By. stag- 

. gering the tubes, air Yr 

spray water travel a 

greater capacity, longer zig-zag path, ef- 

® fecting greater turbulence 

less HP in NEW and better heat transfer. 

(2) By sloping the tubes 

FLOW-MIZER evaps longitudinally, spray 

~~, Weer Teme in lonser 

The new all-plastic Acme-Pak makes Acme towers contact with each tube. 

lighter, more economical than ever. In an average Also, the condensed re- 

unit (100-ton), the entire pack now weighs only ip frigerant drains more 

180 lbs as against 2300 lbs for a comparable steel rapidly. The result is more 

pack! This means real savings on installations and | efficient evaporation .. . 

on freight. Better still, it can never rot nor rust which means more capac- 

. is cleaned more quickly, less frequently. Total ity in less space with less 
savings are two-fold: lower installed cost, lower 

maintenance cost. 


blower hp. 





























E} Twice as much surface protection 


Acme’s hot-dip galvanizing after fabrication de- 
posits twice the thickness of zine that ordinary 
electroplating does. This double protection against 
rust leaves no surface exposed, Units never need 
painting. 


© Full access to coil or pak 


For fast, easy maintenance, the new Acme units 
offer convenient access to nozzles, eliminators, pack 
or coil by removal of full-width panels front and 
rear. Sliding doors provided for quick inspection. 


om 


AIR CONDITIONING 
RIGERATION 


New Acme Catalogs, Nos. 311 and 361 give full details. Write for them today. 


Acne INDUSTRIES INC. Jackson, Michigan 


Ory-Ex Liquid Heat 
Liquid Chillers Receivers Exchangers 


Condensers Chillers 


C) Easily serviced external sump 


On both cooling towers and evaps, Acme’s external 
sump provides quick easy access. Sediment screen, 
float valve, and water treatment facilities are 
reached by lifting the cover. 


(© Balance where it counts 


After final assembly, All Acme blower units are 
now electronically balanced to assure quiet, smooth 
operation at all times . . . less wear on blower 
bearings . . . greater efficiency . . . longer trouble- 
free service. 


Ly 


Evaporative Condenser 
& Cooling Towers 


Packaged 
Heat Pumps 


Packaged 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 
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Room Conditioners 























one-piece ALCO venturi-flo distributor 


Low pressure drop—Permits closer, more economical thermo valve sizing. 
Wide application range—from 25% of capacity to 150% of rated capacity. 
One-piece—No nozzles or orifice plates to stock and install. 

One Venturi-Flo replaces distributors requiring as many as 6 or 7 nozzles! 


Easy to select—No nozzles to size. 


BUY QUALITY — BUY ALCO WRITE FOR BULLETIN 188-55 


SEE YOUR ALCO WHOLESALER 


Designers and Manufacturers 
VE co of Thermostatic Expansion 
eo Valves; Evaporator Pressure 


Regulators; Solenoid Valves; 


861 KINGSLAND AVE. e@ ST. LOUIS 5, MO. Float Valves; Float Switches. 
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Ingenious air-conditioning system 


of Socony-Mobil Building 


makes liberal use of 
NATIONAL PIPE 





Owner : GALBREATH Corp., JouHN W.GALBREATH AND Peter B. RuFFIN 
Architects: Harrison & ABRAMOVITZ 

Associated Architect: JouN B. PetTerKIN 

General Contractor: TURNER CONSTRUCTION COMPANY 


Mechanical Engineers: Jaros, Baum & BoLLes 





This gleaming, 45-story, stainless-steel-sheathed 
building is the largest air-conditioned office build 
ing structure ever erected. Its remarkable air-con- 
ditioning system is powered by purchased steam, 
which is actually used twice. In the basement there 
is a refrigeration plant, consisting of 3 centrifugal 
steam turbine driven compressors of 2600-ton ca 
pacity. These 3 units are driven by steam turbines 
operating full condensing, with the exception of 
one which is a partial condensing and exhaust. 
This exhaust steam, by means of a 10-inch steam 
main, is tied in with the building’s steam distribu 
tion system. This 10-inch main serves, during sum 
mer operation, all the steam requirements for the 
tempering coils in the air-conditioning system, as 
well as the steam required for three 500 Lithium 
Bromide Absorption Machines. In other words, the 
three 500-ton units act as a surface condenser for 
the exhaust steam—the building enjoying the eco 
nomics of this ingenious piping layout. 

Approximately 470 tons of USS NaTIoNnat Pipe 

most of it Seamless—were used in the construc- 
tion of the air-conditioning and heating systems 
And at least 350 tons of NATIONAL Seamless were 
used in the huge building’s plumbing system. 

As is so often the case in designing complex 
plumbing and heating systems, the engineers se- 
lected NATIONAL Pipe. They knew from past ex 
perience that, no matter how rigorous the condi 
tions, NATIONAL would do the job, and do it well. 

NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, If you’d like more information on the use of 
PITTSBURGH, PA. NATIONAL PIPE in plumbing and heating, air-con 

COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS ditioning and power installations—large or small, 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK simple or complex—get in touch with us. Our ex- 


sg A T i oe) WN A L ed 4 e £ perienced engineering staff is at your service. 


UN SS eee Sere ee 
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Choose the only complete line! 
Coordinated, matched 
control systems from one 


manufacturer are your safest 


bet when you pencil in your next 


design specifications. Only from 


General Controls can you select the 


entire control package right 


across the board. 


Forty factory branch offices in U.S.A. and 


Canada will back your buying decision 


each work day in their daily contact with your 


field organization. Regular service and educational 


meetings build confidence in your control components, 


keep your products sold. 


WRITE FOR THE COMPLETE CATALOG AVAILABLE ON THESE CONTROLS — 


THERMOSTATS 

T-230/240 Series Heating-Cooling Thermostat 
—one of several deluxe and standard models 
for automatic or manual switch-over, one or 
two-stage cooling, fan operation, cooling 
models. Humidity controls also available 


SOLENOIDS 

Solenoids .. . for all 
refrigerants, pressures 
and pipe sizes 

General Controls is 
the largest solenoid 
manufacturer in 

the world! 


Five Plant 
Iron Mountain, Michigan 
Glendale, California 
Burbank, California 


MASTER CONTROL PANELS 

RS-108 Paneil—furnishes prewired 
simplicity of complete electrical 
center for heating and cooling 
connections. Available in sufficient 
variations to fit every application 


RELAYS, MOTOR , EXPANSION VALVES 
STARTERS, CONTACTORS V-200 Series 
RS-105—Motor Starter— models available 

for commercial systems for all tonnages 

where control panels superheat variations 
won't do the job. Also j } and selective 
available—relays and connectors with 
contactors for fan and . adjustable orifices 
circulator control q to reduce inventory 


GENERAL CONTROLS 


Skokie, Illinois 
Skokie, IIlino Factory Branch Offices Serving A// Principal Cities of the United States and Canada 


Guelph, Canada 
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All Pumps, Convectors and 
Steam Specialties by 





PUMPS 
by Dunham-Bush 
VRD65 Duplex Vacuum Pump 
VRDA15 Duplex Vacuum Pump 
CH2030 Duplex Condensation Pump 
CH3030 Duplex Condensation Pump 
CH5030 Duplex Condensation Pump 


CONVECTORS 
by Dunham-Bush 
Type 'S' Sloping Top Wall Cabinet 
Convectors 
Type 'R' Recessed Cabinet Convectors 
Type ‘TOI’ Special Panel Convectors 


STEAM SPECIALTIES 
by Dunham-Bush 
‘1E’ Radiator traps 
Float and Thermostatic Traps and 
Strainers. 


Plus Multi-Speed UNIT HEATERS 
by Dunham-Bush. 





ON THIS NATKIN & COMPANY 
HEATING JOB 





CARDINAL GLENNON MEMORIAL HOSPITAL FOR CHILDREN 
NATKIN & COMPANY MAGUOLO & QUICK HARRY F. WILSON 
St. Louis, Missouri St. Louis, Missouri St. Louis, Missouri 
Heating Contractor Architect Consulting Engineer 


Every day ... Dunham-Bush “one source—one 
responsibility”... makes more sense to more 


people who specify and install heating equipment. 


At the Cardinal Glennon Memorial Hospital for 
Children in St. Louis, for example, you'll find 

all pumps, a// specialties, a// convectors are by 
Dunham-Bush. 

Let Dunham-Bush assist you in your heating plans. 


Write for details of our complete heating line. 


for Modern Heating 


DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U. S. A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 


Heating, Piping & Air Conditioning, June 1957 





Gt 
TUBE-TURN 


Think you'll ever need 
A-power fittings like these? 


TUBE-TURN* Stainless Steel Elbows— heavy 
wall thickness for nuclear energy reactor. 


Name your piping problem... 
TUBE TURNS CAN HELP YOU! 


No matter what kind of welded piping system you build . . . here’s how 
Tube Turns can be of help: 


Tube Turns’ line includes 12,000 standard welding fittings and 
flanges, plus thousands of specials such as the A-power fittings shown 
above. When you buy from this complete-line leader, you get what you 
need promptly ... products of unsurpassed quality ... backed by experi- 


<_> 
enced engineering service . . . for reliable, low-cost piping. Order from RS 
your nearby Tube Turns’ Distributor. 


**TUBE-TURN'" and “tt” 
The Leading Manufacturer of Welding Fittings and Flanges Reg. U.S. Pat. Off. 


* 7 KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York « Philadelphia « Pittsburgh © Chicago « Detroit « Atlanta « New Orleans ¢ Houston « Midland 
Dallas « Tulsa + Kansas City * Denver « Los Angeles « San Francisco © Seattle 
tn Canada: Tube Turns of Canada, Ltd., Ridgetown, Ontario © Toronto, Onterio « Edmonton, Alberto 





12,000 
“TUBE-TURN” PRODUCTS 


to help you save 3 wayS.«. 


SIMPLIFIES ENGINEERING. There’s no compromise 
when you specify TUBE-TURN products. You can 
count on getting the exact fittings for your project 
...the right type, size, schedule and material for every 
piping service. Shown at right: Aluminum piping 
with TUBE-TURN Welding Fittings and Flanges, in 
water purification plant of The General Tire & Rub- 
ber Company, Chemical Division, Ashtabula, Ohio. 


SPEEDS UP THE JOB. Uniform size, circularity, wall 
thickness of TUBE-TURN Welding Fittings assure 
good fit-up and alignment ... help make piping in- 
stallation work faster. Each fitting is marked with 
complete specifications for quick, accurate identifica- 
tion. Quartermarked bevels simplify fabrication. 


TUBE TURNS, Dept. A-3 
224 East Broadway, Louisville 1, Kentucky 


Please send free copy of Pipe, Fitting and Flange Materials, 


Company Name 

Company Address _ 

City , Zone 
Your Name 


Position 





ONE-ORDER PURCHASING. Your nearby Tube Turns’ Dis- 
tributor provides this complete-line service promptly. Hence, 
you can make one order fill all your needs in welding fittings 
and flanges ... to cut red tape and save purchasing time, 


Available from your 
nearby 


TUBE TURNS’ a " 
distributor = s 


*" TUBE-TURN and “tt” 
Reg. U.S. Pat. Off. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York + Philadelphia « Pittsburgh + Chicago 

Detroit + Atlanta » New Orleans + Houston + Dallas + Midland 

Tulsa + Kansas City « Denver + Los Angeles + San Francisco + Seattle 

In Canada: Tube Turns of Canada Limited, Ridgetown, Ontario 
Toronto, Ontario * Edmonton, Alberta 





Crane No. 960 Bronze Pressure Regulator 





for dependable, precision control 


of steam and air pressure 


CRANE PRESSURE REGULATORS 





For accurate regulation of steam and air pressure, 
you’re safe and sure when you specify Crane No. 960 
Bronze Pressure Regulators. 

Because they are Crane-designed and Crane-built for 
long, trouble-free operating life, these rugged, precision 
type regulators meet the most exacting requirements 
of modern heating systems, air blasts, cookers, driers, 
vulcanizers and other process equipment. 

With Crane Bronze Pressure Regulators, outlet pres- 
sure cannot build up to inlet pressure when there is no 
steam or air demand on the outlet side. Equally im- 
portant, ordinary fluctuations of inlet pressure do not 
affect the outlet pressure. 


© steam installat ) 


HOW TO HOOK UP YOUR 
CRANE PRESSURE REGULATORS 











NEW LITERATURE ON REQUEST New circular helps you select proper regulator for your 


Available in sizes % to 2 inches; maximum inlet pres- needs. Ask your Crane Representative for a copy, or 
sures 250 pounds air or 250 pounds steam up to 450° F. write to address below. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING e¢ KITCHENS ¢ HEATING ¢ AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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THEY CHANGE THEIR OWN FILTERS=AUTOMATICALLY ! 


H ER M A N met & O N 


ROLL € 3 VENT 


im <-— 2a ae a we ee ee oe 2 os oe es ss ee 


AIR HANDLING UNITS 


EW, COMPLETELY AUTOMATIC IN OPERATION, the 
Pies AAF Roll-O-Matic Air Filter Principle 
is now available on three leading Herman Nelson 
ROLL-O-VENT air handling units. You simply put 
the roll of media in the unit—and forget it—for up 
to a year! Operation is completely automatic, and 
under normal conditions costs just half that of ordi- 


nary disposable filters. 


You gain maximum filtering efficiency all year 
‘round—with little or no maintenance. There is no 


reduction of efficiency in the system due to clogged 





filters. Furthermore, the system is always in balance 
—air flow constant—because clean media is auto- 


matically changed at just the right time! 


Take advantage of the important time and cost- 
saving features provided by this exclusive AAF de- 
velopment. Write for full details on “packaged” 
Herman Nelson ROLL-O-VENT heating, ventilating 
and cooling units. Ask for fact-filled Bulletin 780. 
Address Dept. 73. 


One roll of media lasts up to a year .. . loads like a camera! 


@ Nothing to touch—not even 
a button. 


® Automatically renewable media. 


@ Each roll of media does job ee 
of up to a year's supply of 
disposable filters— 
at about one-half the cost. 


$s OUR ues) 4 eS 8's 
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Herman Nelson 
Roll-O-Vent 


Air Conditioning Unit —!IT CHANGES ITS OWN FILTER— AUTOMATICALLY 


Herman Nelson 
Roll-O-Vent 
Industrial Unit Heater —IT CHANGES ITS OWN FILTER— AUTOMATICALLY 


Herman Nelson 
Roll-O-Vent 
Heating And Ventilating Unit —IT CHANGES ITS OWN FILTER— AUTOMATICALLY 








merican Ai. Fitter 


Company, Inc. 
215 Central Avenue * Louisville 8, Kentucky 











H When the new Medical Towers Building in Houston, 
OW Texas was planned, the key air conditioning 
rm ™ problem was flexibility. Professional office areas 
hi h velocit had to be subdivided after the building was 

g Vy completed. Here’s how an Anemostat dual duct high 


velocity air distribution system solved the problem. 


solves problem of As shown in the diagrammatic sketch, a system of 


perimeter take-offs from the hot and cold 
ib 7 4 ducts enables each doctor to provide the exact 
flexi Ll uly temperature he wants. Temperatures in the 
various rooms of each suite of offices can be 
= h varied. Air distribution is draftless, comfortable, 
in C e perfectly suited to tenants’ needs. 
The Anemostat All-Air High Velocity distribution 


Medical Towers system offers further important advantages. It 


can be used with smaller than conventional 
ducts. It can be installed in less time and at 


ae its ond less cost. It requires no coils, thus eliminates 
Rolfe, AIA, Houston Re leakage, clogging and odors. 

Consulting Architects: Skidmore, ay 

Owings and Merrill, New York Stns ARCHITECTS — Attention Please: 


Consulting Engineers: : Raa hy Anemostat round, square and straightline 
Bernard Johnson and Associates s a, Fh t 
General Contractor: 
Vellepeen Construction Co. he ne to a wide variety of architectural designs. 
Air Conditioning Contractors: 

Straus-Frank Company 





diffusers with high velocity units are adaptable 


VEN Lv aneeaviiy tn hi Po a 
Ye i hu (tai it awe 
hl re Anemostat HPE units and duct connections installed 


— — in office before construction of ceiling and walls 
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AC 1345 








: : 4 Note how locating of hot and cold ducts saves space in new 
wr Medical Towers Building, Houston, Texas 
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View of lobby showing Anemostat Air Diffusers 


















































View of professional reception room 











« Layout of typical suite 
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le tterhead for your copy of 


New Anemostat 
Selection Manual 60 











to Anemostat Corporation of America, 





LA 





10 East 39 Street, New York 16, N. Y. 




















—r— ‘ a4 { 
J X ) ANEMOSTAT: The pioneer of All-Air High Velocity Systems 





It depends on your factory. Its size, its shape and its 
manufacturing processes are all important. The available 
power facilities, too, are important in determining 

which refrigerating machine is best. Carrier sells many 
types of air conditioning and refrigeration. 

For example, one of the four types of refrigeration shown 


on the opposite page is best for your factory. 


Only Carrier makes all four types and is able to give you 


an impartial recommendation. For complete 


information, call your nearest Carrier office. Or write 


Carrier Corporation, Syracuse, New York. GD? 
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If you have low-cost steam, Carrier’s new Ab- 
sorption Refrigerating Machines may be best for 
you. They cool water for air conditioning and 
process refrigeration by using heat energy de- 
rived from low-pressure waste steam or hot liquids. 
lf you have fluctuating loads, they will operate 
automaticaily from full load to zero capacity 24 
hours a day, seven days a week. These depend- 
able machines range in capacity from 60 to 700 tons. 


If you have heavy air conditioning requirements, 
or if you need sub-zero refrigeration, Carrier’s 
famous external drive Centrifugal Refrigerating 
Machines are undoubtedly the best for you. With 
capacities to 4000 tons, they can serve the largest 
air conditioning system or chill liquids or brines 
as low as 150 degrees below zero for ultra-low 
manufacturing processes. Reliable and long-lived, 
these units are adaptable to many special drives. 
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If you have low-cost power, new Carrier Her- 
metic Centrifugal Refrigerating Machines may be 
your best answer. They’re the only hermetics with 
such advanced features as a refrigerant-cooled 
motor, hydraulic-powered capacity vanes, and elec- 
tronic self-contained controls for completely auto- 
matic operation. Their compactness and light 
weight minimize space and structural require- 


ments. Capacities range from 90 to 1000 tons. 


If your factory is small, or if you have limited 
refrigeration requirements, Carrier Reciprocating 
Water Cooling Machines may be ideal for you. 
They’re completely “packaged” with compressor, 
cooler, condenser and controls co-ordinated in 
design by Carrier engineers. Installation costs are 
lower and operating performance is more efficient 
than units assembled from unrelated components. 
Available in capacities ranging from 3 to 200 tons. 


hk 





HALLMARK GETS THE MOST 
FROM AIR CONDITIONING with 


JOHNSON PNEUMATIC 
CONTROL 
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Hallmark Cards, Inc., Kansas City, Missouri. Welton Becket & Associates, architects and engineers; Long Construction Co., 
general contractor; Interstate Heating & Plumbing Co., mechanical contractors; all of Kansas City. 


Multi-Purpose Pneumatic Control System Helps Solve Diversified 
Production Problems, Insures Made-To-Order Working Climate 


Precision regulation of temperatures and humidities 
makes important contributions to production effi- 
ciency in the new air conditioned home of Hallmark 
Cards. The “brainwork” for the air conditioning 
system is done by a Johnson Pneumatic Control 
System that matches temperature and humidity 
conditions to the exact needs of the work carried on 
in each room and area of the 760,000 sq. ft. building. 


Effective control has simplified numerous problems 
of handling temperature- and humidity-sensitive 
paper stock and helps make possible consistent, high 
speed, quality production of famous Hallmark 
greeting cards. 

Equally important is the provision of an ideally 
controlled environment for Hallmark’s creative 
staff and office employees. 


iI 


Proper control of industrial air conditioning, 
heating and ventilating systems is becoming increas- 
ingly important as a means of improving production, 
cutting costs and adding to worker efficiency. 
Johnson’s experience in planning and installing the 
pneumatic control systems of countless industrial 
buildings can be applied profitably to your problems. 
An engineer from a nearby branch office will gladly 
give you his recommendations without obligation. 
Johnson Service Company, Milwaukee 1, Wisconsin. 
Direct Branch Offices in Principal Cities. 


JOHNSON - CONTROL 


PNEUMATIC SYSTEMS 
PLANNING * MANUFACTURING * INSTALLING + SINCE 1885 
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Conditioned air is supplied by 45 single-zone and 10 
multi-zone units. Johnson equipment is shown above 
controlling outdoor air and return air dampers and 
hot and chilled water supplies on a typical production 
area unit. Space conditions are controlled by Room 
Thermostats and Room Humidostats. 


TT 
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Refreshing, perfectly regulated temperatures add to 
the efficiency of Hallmark's all-important creative 
staff. Many companies report that properly controlled 
air conditioning not only improves worker perform- 
ance but helps reduce absenteeism and turnover and 
makes recruiting easier. 


Fast response to load shifts is a must in the 600-seat 
cafeteria. Sensitive Johnson Thermostats and Humid- 
ostats quickly compensate for changes in occupancy, 
hold temperature and humidity at ideal comfort 
levels. Stage and projection equipment permit the 
dining area to be used also for company functions. 


YOU CAN DO IT BETTER with JOHNSON PNEUMATIC CONTROL 


Reliable Performance—Johnson Pneumatic 
Control is unaffected by short circuits, electrical 
overloads, voltage variations and humidity. You 
get continuous, accurate control. 


Greater Simplicity—pneumatic control involves 5. 
far fewer and much simpler components than 
anything else you can use. 


Ease of Operation—inexpensive control pressure 
gauges, exclusive with pneumatic systems, give 
you unlimited freedom to observe and direct 
system operation. 


6. Complete Safety—even in the presence of explo- 
sive gases, solvents, dusts and other hazardous 
materials. 


Maximum Flexibility—a big “plus” value in 


Heating. 


Choice of Features—widest choice of operating 
features to match your needs. Johnson makes 
the most complete line of pneumatic tempera- 
ture, humidity and pressure control equipment. 


Less Upkeep—there are fewer components to 
check, fewer parts subject to failure. 
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industrial work. No matter how exacting your 
needs, Johnson Pneumatic Control can produce 
the results required. It can be applied to any 
type or make of air conditioning, heating or 
ventilating system. Each Johnson System is 
engineered and installed to suit the requirements 
of the individual installation. 
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Quelity-controlled manufacturing makes SPANG 
Steel Pipe ideal for this type job. SPANG is easy 
to cut, bend, thread and weld; helps make top- 
quality installations. 


Another 


CW STEEL PIPE 


Installation 


Freon 22 refrigerant feeds the system automatically 
from a Beltemp trailer-mounted control center 
parked beyond the fence. Rink is 85 ft x 185 ft. 





Average of 550 skaters use rink daily. 





“We specified teeknas Steel Pipe because it’s 
uniform, reliable and easy to work with’ 


—says Charles R. Beltz, Charles R. Beltz & Co., Detroit, Michigan 


Outdoor Skating Rink at Dearborn, Michigan 
uses 48,280 ft of Spang Pipe 


Regardless of temperature, there will be outdoor ice 
skating at the City of Dearborn’s Levagood Park from 
November 15 through March 15, now that the SpaNnc 
Steel Pipe ice rink has been installed. 

Costs for this rink were kept low in two ways. First, 
quality-controlled Spanc Steel Pipe was used. The 
47,520 ft of 1” 
with extra heavy couplings. Only larger sections re- 


SPANG going into the grid was coupled 


quired welding. Spanc’s uniformity made it easy to 
work with, saved construction time. Pipe spoilage was 
unusually low. 

Second, the new rink is operated automatically from 
a Beltemp trailer-mounted mobile freezing unit. De- 
veloped by Charles R. Beltz & Co., the trailer unit is 
rolled into place and coupled to rink grid during the 
skating season. In spring the rink piping is capped and 
the trailer moved into storage. By using the trailer, 


47,520 ft of SPANG 1” Pipe was placed on steel sleepers, then coupled 
with extra-heavy couplings to form grid. Uniform pipe construction 
saved installation time. 


the cost of constructing a permanent building was 


eliminated. 


Make quality installations with SPANG! 


In any type of piping job, you'll get top-quality results 
with Spanc Steel Pipe. It's manufactured under closely 
controlled conditions and thoroughly tested and in- 
spected before shipping. 
SPANG’s easy workability can help you keep construc- 
, 


tion costs down. Try it! Call your nearby Spane Dis- 
tributor for top-quality service! 


SPANG-CHALFANT orrees by a’ De 
DIVISION OF THE NATIONAL SUPPLY COMPANY 
G | Sales Offices: 
Two Guluaay Ginn: Pinteburgh Pa. Cw STEEL PI PE 
District Sales Offices: Atlanta, Boston, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Pittsburgh, St. Louis 


Completed grid is embedded in sand base. Next year after installation 
has settled, concrete base will replace sand to make installation 
permanent. 
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No heating problem too tough 


2) 





expanded metal grille 


Fin and tube bond—Temtrim fins are cut with the 
hole .004”’ larger than the outside diameter of the 
tubing. After the fins are in place on the tube, the 
tube is expanded under pressure for permanent 
bond. 


Threaded or chamfered ends—Temtrim is avail- 
able with threaded or chamfered ends. A stub of 
approximately 214” is provided at each end, giving 
ample room for quick joining. 


© Tube—Steel pressure tubing available in two sizes— 


1144" IPS with .135” wall thickness or 2’’ IPS with 


flat top cover 


sloping top enclosure 


.148” thickness. All Temtrim tubing is hydro 
statically tested to withstand pressures up to 3,500 
Ibs. on 114" size and 2,700 lbs. on 2” size. 


Fins—F lat, platelike fins are fabricated of 20-gauge 
steel and cut to 3\4%”’ x 314” size for 1144"’ tubing 
and 44%" x 414" size for 114"’ and 2” tubing. The 
corners of the fins are rounded for safety.in handling. 
Fin spacing—a variety of fin spacing is available 
with Temtrim to suit most installations. The 314’ 
fin size is available with 24 and 34 fins per lineal 
foot—the 414” size with 28 and 36 fins per foot. 
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for American- Standard 


Take advantage of higher output, lower cost, 
faster installation for all your commercial 
and industrial hot water or steam heating jobs 


Dependable, versatile American-Standard cast iron boilers and radiation 
are a natural for landing new heating contracts in: schools, hospitals, 
factories, offices, churches, theaters and other commercial and industrial 
buildings. Designed especially for forced hot water and steam installations, 
they are economical and extremely fast to install. For example, Temtrim 
finned-tube radiation is a snap to assemble and easy to install on the wall. 
Extra-compact, it extends less than 5” into the room. Gives your customers 
steady, even, clean heat without sudden drafts or cold spots. American- 
Standard cast iron boilers are durable, unfaltering performers, yet com- 
pactly designed and easy to handle. And the quality-famous Mark of Merit 
means fewer costly, time-wasting call-backs. 


G-6 gas-fired A.G.A. ap- 

proved boiler for steam or 

water—designed with rugged 

cast iron base for fast, low- 

cost installation—durable cast 

iron sections give long, de- 

pendable service —1,520 to 

13,450 sq. ft. net I=B=R 

steam rating —2,615 to 21,520 

sq. ft. net I=B=R water 

rating. A.G.A.-approved for 

all gases. Controls, valves and 

control piping factory-assem- 

bled — compact, stands only 

A-7 cast iron oil boiler has exclusive, new ; 65’’ high— installed in battery 

steel pedestal base that cuts installation time for any heating requirement. 
and costs—5 to 12 cast iron section sizes 
factory-tested at 214 times normal operating 
pressure— 2,620 to 6,940 sq. ft. net I> B=R 
steam rating — 4,330 to 11,110 sq. ft. net 

I=B=R water rating. Has tappings for For added information on these versatile, dependable 

external domestic water heater— battery American-Standard heating products, call your nearest 

installations for any size job—adaptable for distributor or write: AMERICAN-STANDARD, PLUMBING & 

gas and coal. HEATING Division, 40 W. 40th Street, New York 18, N. Y. 


American-Standard 


PLUMBING AND HEATING DIVISION 
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Different air conditions 
now yours with one 





ae, 
: — 44 
Any condition for any zone! Multi-Zone Climate Changer supplies any desired combination of heating, cooling, 


ventilating to as many as 25 zones. May also be used as heating and ventilating unit only (standard unit less cooling coil 
Complete range of 9 sizes with capacities ranging from 170? to 29,000 cfm of standard air. 


Heat, cool, ventilate one zone with this standard Cut power costs with the TrRANE CenTraVac water 
TRANE Climate Changer. Meets the largest possible variety chiller—the industry’s first hermetic centrifugal. Auto 
of air conditioning requirements. Horizontal or vertical units; matically throttles down to 10% of capacity or less. 
capacities ranging from 600 to 29,000 cfm. Complete range of sizes to 1500-ton units. 





for 25 zones 
Trane Climate Changer! 


Multi-Zone units supply complete air conditioning...or any 
combination of heating, cooling, ventilating. A different 
climate for each zone, at the same time! 


Here’s the ideal air conditioner for many build- 
ings where individual units in each zone would 
be too costly. It’s the TRANE Multi-Zone 
Climate Changer—a unit designed to supply 
independent and variable control of conditioning 
for as many as 25 zones, each with different 
requirements! 

The TRANE Multi-Zone Climate Changer is 
especially suitable for those buildings where one 
or more zones may require maximum cooling 
while, at the same time, other zones require less 
cooling—or may even need heating. 

Whatever the individual zone requirements 


Check these Climate 


@ Provides different air conditions for as many as 25 
zones simultaneously. 


@ Furnishes constant volume of air at varying tem- 
peratures . . . does not accomplish temperature control 
by varying air quantities. 


@ Centralizes all piping and controls in one location. 


@ Eliminates use of reheat coils and their controls in 
the individual zone ducts. 


Factory pre-assembly of the TraNE Cold Generator 
cuts installation time, reduces costly call-backs. Requires 
only simple water and electrical connections. All components 
engineered to work together! Capacities to 150 tons. 





may be, the TRANE Multi-Zone Climate Changer 
does the job! This versatile, rugged unit supplies 
complete air conditioning . . . cooling only... 
heating only . . . cooling and ventilating .. . 
heating and ventilating . . . heating and humidi- 
fication . . . or ventilating only for in-between 
seasons—for as many as 25 zones. Each zone 
can have a different climate at the same time! 
And the Climate Changer furnishes a constant 
quantity of conditioned air at the temperatures 
required in each zone. 

Want more facts? See your nearby TRANE 
Sales Office, or write TRANE, La Crosse, Wis. 


Changer features: 


@ Enables the use of one source of chilled water or 
refrigerant for DE coils. 


@ Full-length damper section for each full-length coil 
smooths out air flow, allows for better air distribution. 


@ Size and number of zones can be changed on the job. 


@ Unusually rugged, sectionalized construction. 


For any air condition, turn to 


TRAN 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 








Which Staynew Filter for Your Air Filtration Job? 


Among the complete line of industrial and ventilating filters offered by Dollinger, you will 
find one that meets your requirements, exactly. Illustrated are: 
1. Staynew Automatic Air Filter—A hands-off, self-cleaning filter for heavy duty application that 
reduces maintenance costs and shut-down time to a minimum. An exclusive feature 
provides double filtering action 


. . . positive protection against oil entrainment in the air stream 
Write for Bulletin 500. 


Electro-Staynew Precipitator—Removes 90% of all air-borne dirt, smoke, dust, pollen and 
oil mist. A completely self-contained unit. Write for Bulletin 400. 

Viscous Panel Filter—Low cost, permanent, washable . . . for locations where extreme 
efficiency is not required. Large capacity, easy to clean. Write for Bulletin 700 


4. Dry Panel Filter—Highly efficient for heavy duty work. Preformed filtering material 


quickly and easily changed. Write for Bulletin 600. 


Write for Bulletins which describe in detail the filters illustrated. We also design all types of special filters. 
Consult Dollinger engineers . . . no obligation. Dollinger Corporation, 9 Centre Park, Rochester 3, N. Y. 


mn 
PROTECTOMOTOR 
iI, 








LIQUID FILTERS « PIPE LINE FILTERS e INTAKE FILTERS « HYDRAULIC FILTERS « ELECTROSTATIC FILTERS « MIST 
COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS ¢ VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS « SILENCER FILTERS 
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JAL INC 
quality zinc coated steel 


Get details from your local J&L district office or 
write to the Jones & Laughlin Steel Corporation, Dept 
518, 3 Gateway Center, Pittsburgh 30, Pa. For out of 

stock requirements, call your local steel 


JalZine is produced on this modern Sendzimir continu- 
ous galvanizing line. JalZinc has a tight, uniform 
coating that resists cracking and flaking. The uniform 
ductility, flatness and a high luster surface finish im- 
prove your product appearance. 

JalZine is available in a wide range of gages and 
widths in both cut lengths and coils. It can be furnished 
in coating weights from 1.00 oz. to 2.50 oz. per sq. ft., 
depending on your end product needs. 


is J&L’s superior 


{} 


warehouse or sheet metal distributor. 


Jones & Laughlin 


...a great name in steel 





For refrigerants that are Super-Dry 
a 


Always be sure to specify... 


Tops in quality . . . Tops in performance 





Available from wholesalers everywhere. 

genetron 12 wuite LABEL DICHLORODIFLUOROMETHANE 
genetron 22 Green LABEL MONOCHLORODIFLUOROMETHANE 
genetron 11 ORANGE LABEL TRICHLOROMONOFLUOROMETHANE 
genetron 13 purrie LABEL TRICHLOROTRIFLUOROETHANE 
genetron 114A BLUE LABEL DICHLOROTETRAFLUOROETHANE 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


genetro n1i2 


, 
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AIR CONDITIONING UNIT 








OMBINES “2.22” INDUSTRY 


FOR NEW OR EXISTING pe a rg Ben nage sree by carpet mree 
best in actual usage through the years are — oe unit 

/ OFFICES V APARTMENTS cpeaton: (3) Varsity of inteluton; () Atactive appearence 
that it ildi » 

J MOTELS J INSTITUTIONS pretinin a honor in hay cae from '/2 to 2 ton nominal 


cooling capacity for cabinet or concealed installation, floor or 


V HOTELS ¥ PUBLIC BUILDINGS _ ~iins. 


Airtherm Manufacturing Co., Dept. A 
700 S. Spring * St. Louis 3, Mo. 
Please send specifications on the following products as 
checked [] Airtherm Air Conditioning Units [) Cabinet 
Cabinet Gas Fired Propeier Fan Unit Heaters [) Convectors [] Gas Fired Unit Heaters 
Unit Heater Unit Heater Unit Heater ) Propelier Fan Unit Heaters [) Centrifugal Fan Unit 
Heaters [) Direct Fired Space Heaters 


PPT SS TET ET INT TTS 


STREET ADDRESS .. CITY 


Convectior Centrifugal Fan Direct rired 
Unit Heater Space Heater 





STUDIES IN FORCED HOT WATER 
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A down-feed Monoflo 
forced hot water system 
for fifty 3-story buildings 

with a total of 
278 dwelling units 


ENGINEERING 
MANUAL 


Complete design details 
given in B & G Engineer- 
ing Manual. 


plants, offers a more efficient and economical layout. 


Maintenance is centralized and the need for running 
separate domestic hot water lines eliminated. It also 
permits local control in each building group. These con- 
siderations, plus the lower first cost of boilers, pumps 
and auxiliary equipment, make the central plant the 
logical choice. 

Complete design details for this installation are given 
in the B&G Engineering Manual. See your local B&G 
Representative for a copy. 


boilers and a piping design calling for continuous circu- 
lation through primary trunk mains, divided into three 
zones. Each of the twelve building groups is served by 
secondary Monoflo mains, circulated by a secondary 
pump. 

Domestic water is heated in tankless heaters with 
water taken off a by-pass in the primary mains and 
circulated by another secondary pump. 

This arrangement, as opposed to multiple boiler 


A COMPLETE LINE OF EQUIPMENT FOR HEATING AND COOLING WITH WATER 


@i-ce= % =o.% 


Monoflo Fittings Flo-Control Valves Compression Tanks 


Relief 
and 
Reducing 
Valves 


Package 
Liquid 


Water Heaters Coolers 
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HEATING SYSTEM DESIGN 





DOMESTIC HOT WATER 
RECIRCULATION MAIN 


COLD WATER 
HOT WATER 
TO FIXTURES 
)}B8G (5 COMPRESSION 
TANK 
BBG 12 AIRTROL 
915 TANK FITTING 


GROUP IC 


B&G 75 BRONZE — 
BOOSTER PUMP BB 





j 
PRIMARY TRUNK 


SUPPLY MAIN 





SECONDARY 
BY-PASS LOOP 











Typical secondary heating and domestic hot water supply station in each building group. 


xi $4 


B& G UNIVERSAL AND BOOSTER PUMPS 


-++ for QUIET operation in heating and cooling systems 


These pumps satisfy the most exacting requirements of circulated water systems for heating and 
cooling. Above all they are quiet, vibrationless...the prime essential of a circulating pump. B&G 
Universal and Booster Pumps are distinguished by numerous features which assure years of 
dependable service. Among them are the specially built motors, tested for quietness. ..oversized 
shafts of hardened alloy steel...long sleeve bearings. ..silent spring-type couplers. ..oil lubrication 
and leak-proof mechanical seals. These pumps are backed by a manufacturer equipped to give 
assistance in any problem of design or installation and whose distributors maintain adequate 
stocks to serve your needs. 

The fact that well over 2,000,000 B&G Booster and Universal Pumps are in operation today is 
ample evidence that their quality has never been challenged. 

For a complete description of the features which have made these units the preferred pumps, 
send for Bulletins [A-856 and HQ-856. 


oe an BELL & GOSSETT 





Evaporators and Dept. EV-5, Morton Grove, Illinois 
Centrifugal Pumps Condensers Canadian Licensee: §. A. Armstrong Lid., 1400 O’ Connor Drive, Toronto 16, Ontario 
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waus to win friends 
and influence customers... 





Take ‘em to 
Chez Paree Marley Aquatowers* 


The performance of the chorus line may make its momentary impression on your 
customer—but the performance of a Marley Aquatower will make him a lifetime “booster” 
for your company! For Aquatowers are designed to insure Jasting satisfaction. They are 
built with an eye to the future, as evidenced by their heavy-gauge steel casing .. the 
life-time filling .. . the specially designed mechanical equipment. 


No need to take our word for it—ask any contractor who has “tried ’em all.” He’ll tell 
you that nothing cools water like a Marley Aquatower ... that its service life is longer 
... that its day-in-day-out performance is more dependable. He may also add that you 
never have to overbuy or overload when you buy Aquatowers, since Marley makes the 


world’s most complete line of packaged cooling towers. 


All the technical details of the Aquatower line are contained in our new Bulletin AQ. 
Just ask your Marley supplier in any of 300 cities for a copy, or write direct. 


"Registered Trade Name 


The Marley Company  <co:as cy 14, missour 
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SLOWER 


RESISTANCE RISE 
.». per gram of dirt caught 


‘ 


‘frec FOo- | DD kittie aii eae 
ACTION ee . 


CLEANS AIR WITHOUT 
Weenie 
OFF 


Hiwatt UL 


ae ie Se 


Evans). Gaatir Fil ters 


Super cleans the air . . . yet maintains SAVE 50% ON CLEAN AIR 
FULL FLOW AIR DELIVERY MAINTENANCE COSTS 


One set of Evans filters last the life of the air handling 
system. No messy high-tension adhesive oil, Evans fluid 
: : , : a ilt-i oO » clean filters. wi 
cooling coils. Thus blower delivers at peak efficiency all has built-in detergent to help clean filters. Hose out with 


As filter loads, rate of static pressure rise is low and slow. 
Low resistance permits faster release of cooled air from 
during covling cycle. No sudden jump . . . no sharp verti- ordinary tap water. Light-weight, extra easy to handle. 
cal rise in resistance. Air delivery system remains in bal- 
ance. Resistance rise is slow even from 0.50” water gauge 
to 1.00” or 1.50” water gauge. High lint (or fibrous mate- 


rial) content in the air does not change this performance. MAIL COUPON FOR FREE LITERATURE 





BIG CAPACITY DESIGN THE GEORGE EVANS CORP. © Moline, Illinois 


Enables Evans filter to catch and hold lint without choking Gentlemen: Rush me full details on the NEW HIGH CADAEITY 
off air stream (particularly desirable in oe pe markets, de- EVANS FILTER — has a 29% slower static pressure rise per 
partment stores, hospital, textile plants, and so forth where gram of dirt cought. 


there is high lint content in the air). NAME 





COMPANY 





EXTRA HEAVY LIFETIME CONSTRUCTION 


All aluminum (heavy gauge). Every part precision made— 
precision assembled. CITY 


ADDRESS 
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It costs no more to buy the best... 


Se 


ee ne 
5 pa es 
: Hie 


ie 


Buy WOLVERINE... 


How do you tell the best? 


Well, we can’t answer for other products but 
where tubing is concerned we know you can't do 
better than specify the products of Wolverine 
Tube. Here's why. 


Wolverine products are Tubemanship built— 
reflect Wolverine’s years of experience, rigid 
quality control, constant research, sound engineer- 
ing and the pride its skilled employees take in 
work well done. The result is tubing of the highest 
quality and when you buy quality you auto- 
matically buy the best. 


In addition to top quality, Wolverine Tube- 
manship also assures you of tubing designed to 
meet your needs. In heat transfer applications, 


CALUMET &@ HECLA. INC 
CALUMET DIVISION 
WOLVERINE TUBE DIVISION 


for example, you can specify condenser tubing 
in two distinct forms. For heat exchange opera- 
tions demanding top BTU output Wolverine manu- 
factures Wolverine Trufin" —the integrally finned 
condenser tube. Also available is prime surface 
condenser tubing in a wide range of sizes and 
alloys. Wolverine is also widely known for its top 
quality commercial tube which is available in 
types for a wide variety of industrial applications. 


The next time you require copper tubing 
specify Wolverine—and be sure of the best. For 
the complete story of Wolverine’s extensive 
product line write for your copy of the General 


Products Catalog. Do it today! 


WOLVERINE TUBE 





FOREST INDUSTRIE DIVISION 
UMBER 
UMET & HE A 
CANADA MITEO 


GOODMAN | COMPANY 
CAL 
oF 
CANADA VUL‘¢ 
EQUIPMENT 


ANIZER AND 
MITED 





OMPANY 


Division of Calumet & Heclia, 


Inc. 


1461 CENTRAL AVE., DETROIT 9, MICH. 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT EAST 40TH STREET, NEW YORK 16, NEW YORK 
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Pittsburgh Superfine 
cuts installation time 50%, 


Pittsburgh Superfine is applied to air conditioner 
cabinet. Ease of handling has cut this operation time 
50%. Superfine does not disintegrate or flake off. 


(Below) Pittsburgh Superfine improved working con 
ditions at Chrysler Airtemp since it does not flake off 
or injure hands of workers. 


helps produce better end products Ne 


at Chrysler Airtemp 


Production requirements at the Airtemp Division of 
Chrysler Corporation, Dayton, Ohio call for a flexible, 
well-bonded, efficient glass fiber insulation for air 
conditioning and heating units to prevent condensa- 
tion or heat transfer at metal cabinet walls. Pittsburgh 
Superfine fulfills these requirements. 

Glass fiber insulation previously used flaked off, would 
be ejected by the air stream. Measures improvised to 
correct this were costly and added production time. 

But PPG Superfine, being specially bonded, avoided 
this disintegration. Superfine prevents condensation 
on cabinet walls and eliminates excessive temperature 


rise in heating unit enclosures. 


Easier handling, too! 

The rigid, brittle glass fibers of the material previously used 

caused dangerous cuts on workers’ hands, despite heavy 

gloves. The old material was hard to position during assembly. 
Now with Pittsburgh Superfine, installation time is cut in 

half. Superfine is flexible, easy to handle, does not flake off 


or cause cuts. Working conditions are much improved. 


What can Pittsburgh Superfine do for you ? 

Pittsburgh Superfine offers you top insulating results in heat 
or cold applications . . . and in sound deadening, too! Find 
out about all its advantages. Then give it a try. For more 


Fiber 


Penna. 


information, write Pittsburgh Plate Glass Company, 
Glass Division, One Gateway Center, Pittsburgh 22, 


PITTSBURGH SUPERFINE IS A PRODUCT OF THE FIBER GLASS DIVISION OF PITTSBURGH PLATE GLASS COMPANY 


Sales Offices are located in the following cities: Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, New York, Philadelphia, Pittsburgh and St. Louis 


wr 


sk 
FIBER PAINTS + GLASS 


GLASS 


CHEMICALS ~. BRUSHES + PLASTICS 


alll JUG). 
PITTSBURGH ee Sm GLASS COMPANY 


Heating, Piping & Air Conditioning, June 1957 


61 








Buensod 
representatives 


Buensod volume regulators maintain 
constant air quantity through each unit, 
regardless of variance of static pressures 
on either inlet or outlet of mixing valve. 


Also: Independent of outside source of 
power such as compressed air or electric- 
ity . . . no control instrument to calibrate; 
nothing but a screw adjustment of spring 
tension . . . can be factory-set for desired 
volume and guaranteed within 5%, plus 
or minus that amount, when installed . . . 
change in air volume made by simple 
adjustment of one nut whenever desired. 


The mixing valve is controlled by com- 


45 WEST 18 ST. — NEW YORK 11 


BUENSOD-STACEY 


MCOMPORATOO 


ie 





Atlanta, Crawiey-Gorbandt Co 
Baltimore, Lancaster May & Co 
Birmingham, Bratton Sales Engineers 
Boston, Leonard F. Luchner 





Charlotte, Robert E. Mason & Co 
Chicago, Air Products Equipment Co 
Cincinnati, J. W. Snyder 

Dallas, |. M. Golan Co 


Davenport, lowa, D. C. Murphy Co 
Dayton, Frey Equipment Co 
Daytona, Fia., H. L. McMurry & Co 
Des Moines, D. C. Murphy Co 
Fort Wayne, Paller Engineering Co 
Fort Worth, |. M. Golan Co 
Houston, W. L. Lashley & Associates 
Indianapolis, Paller Engineering Co 
Jacksonville, H. L. McMurry & Co 
Los Angeles, Cooling & Heating Engineers 
Miami, H. L. McMurry & Co 
Milwaukee, Air Equipment 
Distributors of Wisconsin 
Minneapolis, E. J. Baker Co 


Mobile, Alabama, Bratton Sales Engineers 
Norfolk, Laurence Trant & Co 
Orlando, Fia., H. L. McMurry & Co 
Philadelphia, James R. McQuaide 
Pittsburgh, Glassner Equipment Co 
Portiand, Ore., Mead & Associates 
Richmond, Va., Laurence Trant & Co 
St. Louis, D. S. Anderson Co 

San Francisco, H. W. Baker Co 
Seattie, George E. Mead Co 
Shreveport, R. F. Zimmerman & Co. 
Tampa, Fla., H. L. McMurry & Co 
Toledo, Air Handling Products Co 
Washington, 0.C., Lancaster May & Co 
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The No. 190 U. S$. MULTI-FLEX LINES 
HAVE EVERYTHING YOU'VE LOOKED FOR 


— PERFECT AIR-DIRECTION . . . MINIMUM RESISTANCE 
. . . BEAUTIFULLY FORMED SHADOW-LESS MARGINS 


THEIR SILENT-AIR STREAMLINED GRILLE BARS ELIMINATE AIR 
SOUNDS Prevalent in other types of Bar Construction 


No. 190 U.S. MULTI-FLEX REGISTER 


DOUBLE BANKS of STREAMLINED GRILLE 
BARS GIVE any varied Directions of UP- 
FLOW or DOWN-FLOW — and LATERAL 
FLOWS DESIRED. 


OPPOSED REAR VALVES (AN ORIGINAL 
U. S. PATENTED FEATURE) Are SCREW- 
DRIVER OPERATED — No Loose Keys — 
ANOTHER U.S. ORIGINAL PRESENTATION. 
No. 190 — Vertical Front — 

Horizontal Rear Bars 


No. 191 — Horizontal Front — 
Vertical Rear Bars 


Also other STYLES for Every Requirement 


No. 192-L—U.S. MULTI- FLEX REGISTER 


ONE SINGLE BANK of STREAMLINED 
VERTICAL GRILLE BARS. May be Set to 
give any desired DIRECTION of LATERAL 
AIR FLOW. 





LEVER-OPERATED PARALLEL VALVES Con- 
trol AIR VOLUME and also Direct Up Flow 
or Down Flow of AIR. 


The No. 192-L Has a shallow Valve 
Assembly. Ideal also for Residential 
Heating and Cooling as it can be used 
in Studding Spaces. 


ALSO VERY COMPETITIVELY PRICED 


WRITE NOW FOR NO. 556-R CATALOG for the Finest of ALL COMMERCIAL 
REGISTERS, GRILLES, and AFFILIATED Lines 


U. S. MULTI-FLEX and NON-FLEX REGISTERS and GRILLES 
Designed for the FINEST CONSTRUCTION 


} 4 UNITED STATES REGISTER COMPANY 
BATTLE CREEK, MICHIGAN 


MINNEAPOLIS ° KANSAS ci;Try ° 
SOLD BY LEADING JOBBERS FROM COAST TO 
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New from Honeywell 


Miniaturized 
Photocell Mount! 





Easily removable slide-glass window on the new 
Honeywell C7010-A makes for easy maintenance. 


OW SMALLER and more compact, this externally- 
N P y The C7010-A is another fine control in 
mounted unit was specially designed for smaller the complete line of photocell flame sens 


industrial-commercial oil burners. It utilizes a 1%- ing devices manufactured by Honeywell 
inch pipe mount for pressure-tight connections. 
Servicing the new Honeywell C7010-A Flame Rec- 
tifier is easy. Externally mounted, with an easily 
For full and complete information, call your 


-essible fi r The pl 1 ’ be local Minneapolis-Honeywell office. Or write 
cessibie for Servicing. 1€ Pp 1OTOCE Window Can De direct to Honeywell. Department HA-6-181, 


removable cover, the photocell is conveniently ac- 


slid out, wiped clean and reinserted in seconds. Minneapolis 8, Minnesota 


These other important features assure superior 


performance : 


® Built-in heat block © Pressure-ventilated 


¢ Underwriters’ Laboratories approved Honeywell 
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SILENCE IS THE HUB’ OF THE MATTE H 


‘NEO, RENE! Noisy fans are fine—at ball games. But here at Utility, we frown on 
noise in any form, particularly where it concerns our Direct Drive Blowers. And we've done something 
about it in the form of a new type blower hub that provides quiet operation under all conditions 
The material we use in this hub is Neoprene. How do we do it? Well, that’s the ‘‘secret of silence”’ of all 
Utility Direct Drive Blowers. It took time. It took effort. But we think you'll agree that the end 
justified the means. For due to this Neoprene hub and the extra bonus of silence it delivers, extra sales 
are showing up on the books of manufacturers of heating, cooling, refrigerating and ventilating 
equipment. Just another example of Utility’s no-nonsense approach to engineering problems that makes 
it the firm to consult when only the best in blowers and blower parts will do in your equipment 


YOU CAN’T MATCH UTILITY FOR PRODUCT AND PRICE! Manufacturers of heavy 
and standard duty blowers for heating, air conditioning and ventilating installations. Producers of 
blowers and blower parts for original equipment manufacturers. Write for catalogue data. 


A Division of Utility Appliance Corp. 


U'TiLiTwy FAN CORE’. 911 East 59th Street, Los Angeles 1, California 
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ACCO 


for Better 
Values 


R-PeC Valves 


DESIGNED FOR DEPENDABILITY 








—_— 


Fig.1-A, rated for 150 Ibs., 
has special asbestos 


composition disc 
for tight shutoff 


Fig. 409, rated 
for 200 Ibs., has 
integral high test 
bronze seat for 
easy regrinding 


i 
> 


Fig O33 Angle Valve, 
rated for 125 Ibs., has integral 
seat, re-grinding type disc 





Fig. 427-DP Bronze Globe Valve 


Naa 


R-Pz.C Distributors offer 9 different models of 
Bronze Globe Valves—What are your requirements? 


e You can select the R-P&C globe or 
angle valve to meet your particular re- 
quirements from a wide variety of seat 
and disc constructions, with union or 
screwed bonnet, screwed ends, in pres- 
sure classes from 125 to 300 pounds. 
Your R-P«&C distributor offers 9 dif- 
ferent bronze globe valves, each in a 
complete range of sizes—and 8 different 
models of angle valves which duplicate 
the construction features found in the 
globe valve line. 

For example, if your application calls 
for frequent or continuous throttling in 


steam, water, oil or gas service, the 
Fig. 427-DP shown above is probably 
your best bet. The full plug construction 
gives you closer regulation. And the 500 
Brinell stainless steel seat and disc resist 
wire drawing—give you much longer 
valve life. 

Your R-P«&C distributor can recom- 
mend the specific valve to answer your 
particular problem. And he has an 
equally wide selection in R-P&C’s com- 
plete line of angle, gate and check valves 
in iron and cast steel, as well as forged 
steel gate valves. See him today. 


R-P&C Valve Division 


AMERICAN CHAIN & CABLE 


Send for 
this free wall chart 
“How to Protect Your Valves’’ 


e 22 in. x17 in. wall chart tells how 





Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, 


Houston, New York, Philadelphia, Pittsburgh, San Francisco, 
Bridgeport, Conn. 


to protect valves, get longer valve 
life—gives installation and opera- 
tion pointers. Write for your copy. 
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Havens 


COMPLETE LINE OF PERFORMANCE PROVED COOLING TOWERS 


FOR EVERY TYPE INSTALLATION 


HOT DIPPED GALVANIZED After Fabrication 


MODEL 33-7.5 


80-150 TON 


RESIDENTIAL and SMALL 
COMMERCIAL 
INSTALLATIONS 

3-15 TON 


Small and compact, this tower 
has pan cover, expanded metai 
inlet screen and expanded metal 
fan screen. The motor and fan 
are recessed and hot water en- 
ters rear of distribution pan. 
Slow speed fans insure quiet 
operation. Easily disassembled 
if necessary. 


LARGE COMMERCIAL 
AND INDUSTRIAL 
INSTALLATIONS 

20-60 TON 


Constructed for easy disassem- 
bly, this tower has as standard 
features a fan screen, belt 
guard and weather-protected 
motors. Accessory items at a 
slight extra cost include a pan 
cover, expanded meta! inlet 
screen and motor cover. 


HEAVY DUTY INDUSTRIAL 
INSTALLATION 
HAVENS VERTI FLOW 
80-150 TON 


As modern as today’s architec- 
ture, the low, sleek lines of the 
Havens Verti Flow Towers 
blend with building outlines. 
Fans are all aluminum - vari- 
able pitch—and sheaves are 
corrosion resistant cast iron. 
Shipped assembled. Also avail- 
able—175 and 200 ton Verti Flow 
models— shipped in 3 sections. 


OUTSTANDING PERFORMANCE 
MINIMUM MAINTENANCE 
WITH HAVENS LONG LIFE 


BEARING DESIGNS 


Rm” sa ~~? 


33 SERIES BEARING 
Porous bronze bearings in 
zinc-plated cast iron hous- 
ing. Stainless steel fan 
shaft. Extra large oil cup. 


VERT! FLOW BEARING 
Bearing assembly is sup- 
ported by heavy structural 
members. All parts are 
corrosion resistant. 


Write for FREE brochures on Havens Series 33 Cooling Towers and Havens Verti Flow Cooling Towers 


HM ewems COOLING Towers 


HAVENS STRUCTURAL 


Division of 


STEEL 


COMPANY 


1713 CRYSTAL AVENUE * KANSAS CITY 26, MO. 
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new Dravo heater 
speeds air flow with 


high-efficiency airfoil 
combustion chamber 


Based on aerodynamic principles, the stainless 
steel combustion chamber of the all-new Dravo 
Counterflo heater is a true airfoil shape. Dravo’s 
research team took two airplane wing sections and 
placed them back-to-back. The result is a shape 
that permits maximum air flow with minimum 
resistance. Every square inch of the chamber is 
“‘wiped”’ by the air stream, and faster, more effi- 
cient heat transfer is accomplished. The new 
Dravo combustion chamber brings you these 
exclusive features: 


True airfoil design 


Larger sizes ribbed for greater strength . . . channel- 


ing of air flow 


Stainless steel construction . . . guaranteed for 10 


years 


Aluminized steel economizer tubes for corrosion 


resistance . . . guaranteed life 


Four-pass flame travel for maximum heat transfer 


2 pe > 
m 


crete Bg ee 


The combustion chamber is an important part of 

the unitized design of the all-new Dravo Counterflo 

heater. New induced draft firing, revolutionary 

PYROJET burner, low-speed fans deliver high 

velocity airflow through new discharge plenum 
. all combine to make the new Dravo Counterflo 

a remarkably efficient and economical heater. 
Write for full information on this remarkable 

new Dravo heater. There is a size and type for 

every heater application—for economical space 

heating—for process drying —for tempering make- 

up air, as a duct furnace for com- 

bination heating, air conditioning 

and for a host of other applica- 

tions. Address Dravo Corporation, 

Pittsburgh 22, Pennsylvania. 


Ask for Bulletin 564-16 


DRAVO 


CORPORAT I 


on 


Blast furnace blowers” boiler and power plants * bridge sub-structures * Cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations « gantry and floating cranes » gas and oil pumping stations * locks and dams * ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel ¢ sintering plants * slopes, shafts, tunnels * space heaters steel grating * towboats, barges, river  traneportation 


yet: ~2>, nar tint mers sO TI Tae 
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IS ALWAYS A GOOD 


sales point 


Customers buying air conditioning systems are vitally 
interested in the various components that make up 
the system. They want brand names 


they know and recognize... 


When you offer Ingersoll-Rand Motorpumps as an integral part of 
the systems you sell, your customers are getting dependable, 
trouble-free service from compact pumps designed specifically for 
air conditioning service. You get easy installation, fewer service 


calls ... and more satisfied customers. 


Motorpumps are available from 
1/4, to 75 horsepower. Write for our 
latest literature on Motorpumps 


for air conditioning service 








1 Broadway, New York 4, N.Y. 


Heating, Piping & Air Conditioning, June 1957 





AIRCOUSTAT SILENCES ALL FREQUENCIES 
IN THE AUDIO-FREQUENCY RANGE! 


a “<—S = 
Resonators hold low- 
frequency sounds 


Periodic internal 
structure dampens =. 
middle-frequency noise 


Sound-absorbent bs , 
materials suppress 
high frequencies 


AIRCOUSTAT* Sound Traps eliminate 
air conditioning noise at 50% less cost 


Acoustical Performance Guaranteed. Easy to Install. 
Pre-Engineered — No Design or Layout Headaches. 


Revolutionary Aircoustat Sound Traps require 
no special tools for installation ...reduce your labor 
costs and lower your installation time. Units fit any 
size or shape of duct. If Arrcoustart fits geomet- 
rically, it fits acoustically. 


AIRCOUSTAT is the most efficient method of 
sound-deadening you can provide your customers. 
A 7-foot AtrcousTAT unit suppresses as much 
sound as 100 feet of ordinary duct lining. 
ArrcousTaT eliminates all frequencies in the entire 


INDUSTRIAL 
SOUND CONTROL 


Engineered Products Sold with Service 


oe 
|| KOPPERS 
v 


Heating, Piping & Air Conditioning, June 1957 


audio-frequency range, silences entire systems or 
selected outlets. Flow resistance and pressure drop 
are lower. 4 series cover applications ranging from 
general offices to recording studios. 


Discover how Arrcoustat Sound Traps can save 
you time and money .. . create greater customer 


satisfaction. 
*Koppers Trade Mark 


MAIL THIS COUPON TODAY 


Koppers Company, Inc., Metal Products Div., Industrial 
Sound Control Dept., 6206 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me a free copy of your booklet on 
Arrcoustat Sound Traps. 


Address 


Zone State 


t 
| 
| 
| 
| 
| 
| Name 
| 
| 
| 
! 
| 
| 
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oodrich 


lation does goo 


“To insulate tubing already installed, we 
required a material that could be applied 
without pre-forming or complicated fas- 
tenings to bends, elbows, Tee-joints and 
valve seats. 

“Our answer was B. F. Goodrich Cell- 
Tite,” said Joe Cabasin of Asbestos 
Construction Company, insulation con- 
tractors on a 31-story office building at 
425 Park Avenue, New York. 

“We used over 35,000 feet of Cell-Tite 
to insulate against both hot and cold 
water condensation and temperature loss 
in the dual Carrier ‘Weathermaster’ air 
conditioning system. And, we got in- 
creased ease of application, plus the sim- 
plicity and interchangeability we needed 
for rapid completion. Even with clear- 
ances of 2” or less, Cell-Tite gave us 
complete flexibility. 

“With easy-to-install Cell-Tite, a new 
man fits insulation at the end of his first 


Mr. Cabasin of Asbestos 


d job on odd 


day, as fast as an old hand. And, in spite 
of simplicity of application, Cell-Tite 
supplies the permanence we need. 
‘Since the insulation had to be applied 
after the tubing was installed, the pipe 
coverer has to work in awkward places, 
reach into hidden areas. With Cell-Tite, 
all he does is slit it, slip it on, and tape it 
Cell-Tite really does the job!” 

In important buildings all over the 
world, B. F. Goodrich Cell-Tite is there 
Write for your free booklet... complete 
information on Cell-Tite tubing, cord 
and strip insulation. It’s B. F. Goodrich 
Sponge Products, a division of The B. F. 
Goodrich Company, 381 Derby Place, 
Shelton, Connecticut. 


B.EGoodrich 


SPONGE PRODUCTS 
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e 
Quiet 


Operation 


* 
Low Inlet 


-_ 
Connections TYPE “VC” sincte unit 


Condensation Pump and receiver has low inlet 
connection . . . operates quietly . . . impeller 
. is bronze centrifugal enclosed type. Especially 
designed for handling hot condensate, entire 


Accessibility for unit can be removed for inspection without 
F disturbing piping. 
Inspection 


All Skidmore Pumps are furnished in either 
single or duplex type according to installation 
requirements. 


For complete information call 
or write your nearest Skidmore 
Pump Representative. 


CHOOSE WITH CONFIDENCE 


SKIDMORE CORPORATION «+ ST. JOSEPH, MICHIGAN 











nia 
COLUMBIA HOSPITAL — MILWAUKEE, WISC 
Consulting Engineer 
Albert H. Myers, Milwaukee 
Contractors 
A. L. Sauer, Inc., Milwaukee 





Operation Hot Water by RECO 
a success at Columbia Hospital 


A hospital never lets up on its hot water demands. And RECO 
never lets Milwaukee’s Columbia Hospital down when a hot 
water call comes through 

Day and night, two copper-lined RECO Hot Water Storage 
Heaters pour out over 2,000 gallons of rust-free hot water per 
hour for a hundred different hospital chores. 

This kind of top performance is standard for RECO heat 
exchange equipment. That's why the nation’s leading consult- 
ing engineers specify RECO for important hot water jobs 

Put the RECO guarantee of top quality and top performance 
at the right price into your next specifications. SPECIFY RECO! 
For free catalogs plus name of nearest RECO representative, 
write Dept.Q, RECO, 7th & Hospital Sts., Richmond 5, Va 


RICHMOND ENGINEERING 








RECO craftsman attaches copper 
lining to steel shell of one of the 
two storage heaters scheduled for 
duty at Columbia Hospital. 
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the Competent Contractor 


SOLVED 
Pump Size Problems 
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He wanted to supply the right pump for each of his He knew he couldn't afford trial-and-error 


many and varied installations. 


He knew Allis-Chalmers 
Air Conditioning Pumps 


He knew he didn't want to deal with a different pump 
supplier for each application. 


Capacities up to 2500 gpm 
Heads up to 550 feet 


nielaettineamesies Cool Carl (as usual ) chose the most efficient 
euteen Gin Yo entaaiens method of solving pump size requirements — by 
to 2500 gpm, heads to specifying Allis-Chalmers. He found it easy to 
400 feet. All close-coupled specify the right pump for each of his varied jobs 
models have only two base . .. from the complete Allis-Chalmers line 


pony oe poner ts The extra dependability of Allis-Chalmers 
install, J pumps, supplied with motor and control — de- 
Other Types of Pumps signed to work as a unit — reduced Cool Carl’s 
. specially designed for service call-backs — kept his customers happy. 

ES -- ane You, too, can save time and money . . . increase 
capacities up to 2500 gpm Paseo Sing me . - 
and heads to 550 feet. : your profits . . . by contacting your nearby Allis- 
Even these larger pumps Chalmers pump representative or distributor; or 
are available for delivery write Allis-Chalmers, General Products Division, 
when you need Hom. ; Milwaukee 1, Wisconsin. 
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ccs a WHY “BUFFALO” 
AXIAL FLOW FANS? 


Efficiency and quiet operation — extreme efficiency 
where duct connections are straight, to take advan- 
tage of straight-line axial air flow. Guide vanes in 
“Buffalo” Vaneaxial Fans eliminate swirling motion 
of air—convert this energy to forward thrust. Varied 
pitch of “Buffalo” airfoil wheel means uniform air 
flow over the blades. 


Installation advantages include lighter weight with 
rugged construction and cylindrical shape. “Buffalo” 

“Buffalo ly ed Axial Flow Fans are simple to install as part of round 
ductwork —and require less support than centrifugal 
fans of equivalent capacity. Available direct-con- 
nected, or V-belt driven thru streamlined fairing 
with motor outside of air stream. 


BUFFA f Y, BUFFALO, N. Y 


Canadian Blower & Forge Co., Ltd., Kitchener, $Qii% 


VENTILATING Yi mats lie AIR TEMPERING Tr itieaem>) vlad EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 











THE MARK OF QUALITY 


“1 Uni-Flo Crilles 


COLMAN 


make air behave 
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Uni-Flo Grilles coupled with published data from the 
widely recognized Uni-Flo Laboratory eliminate guess- 
work. Performance guaranteed when used according to 
these data. Uniform comfort maintained throughout 
occupancy space, even with temperature differentials up 
to 25° F. Air pattern easily adjustable after installation. 





Key-operated opposed-blade volume control available for 
easy system balancing. Key operation resists unauthor- 
ized adjustment. Removable, adjustable core and wide 
variety of frame styles meet various architectural require- 
ments. Tamper-resistant design ideal for use in institu- 
tions. 

And remember . . . only Barber-Colman combines skills 
in both air distribution and automatic temperature con- 
trols for undivided responsibility. 


Opposed-blade volume control 


with gang-operated blades NEW CATALOG — write for new complete grille 


provides efficient, nondirec- 
tional control of air flow — catalog. Fully illustrated with photos, line drawings, and 


easy adjustment. installation detail drawings. Sample specifications. 


BARBER-COLMAN COMPANY 


Dept. R, 1101 Rock Street, Rockford, Illinois @ Field Offices in principal cities 


Air Distribution Products ® Small Motors © Automatic Controls © Industrial Instruments °® Aircra rols © Electrical 


Components ® Overdoors and Operators ® Molded Products ® Metal Cutting Tools © Machine Tools Textile Machinery 
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For Accurate, Reliable 
Temperature Control 


Self Operating Temperature Regulators — 


Feature a liquid filled thermal system for high operating power and 
uniform throttling action and has built-in over-load protection. Avail- 
able in 50°F. and 100°F. ranges from 25° to 325°F. Direct and 
reverse acting units %4" to 12” with screwed ends, and 2” to 4” 
with flanged ends. Bulletin No. 500. (Cash Standard Stacon Corp.) 





Temperature Safety Regulators — 


Used in the supply steam or gas line and will protect a process by 
snapping shut when the process temperature goes above a desired 
temperature level. Easily adjustable and remains closed until manually 
reset. Available in sizes from 2” to 112" with screwed ends. (Cash 
Standard Stacon Corp.) 


Indicating Controllers — 


An air operated, mercury actuated proportional temperature controller, 
Temperature ranges from —40°F. to 1000°F. Calibrated set point 
adjustment, unit construction, air relay with sapphire orifice and push 
button cleaner, feedback type proportional control with 1-100% band 
and differential gap. Also available with 1-150°% proportional band 
combined with automatic reset action. Bulletin No. 978. (A. W. Cash Co.} 


Diaphragm Control Valve (With Type 51 Mounted) 


A rugged, dependable control valve—available in sizes 2" to 12” 
with various styles of inner valves—reverse or direct acting. Accurate 
control is assured when the Type 30 is used with 51 or 57 controllers, 
valve mounted as illustrated, or where the controller is installed re- 
motely. Bulletin No. 980. (A. W. Cash Co.) 


Recording Controllers — 


An air operated temperature controller with mercury, vapor, gas or 
organic liquid actuation. Temperature ranges from —350°F. to 1200°F. 
Available in 9” and 12” case size, spring or electric driven chart 
drive, on-off control or 1-100°% proportional control. 


All units have push button nozzle cleaner; proportional controllers also 
have sapphire jewelled relay orifice with push button cleaner. Bulletin 
No. 979. (A. W. Cash Co.) 


Cash Standard and Stacon have the answer or will find one. 


Contact the Cash Standard temperature and pressure control special- 
ist in your area, or write Dept. B. 


S TARI DARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 

P. O. Box 551, Decatur, Ill. 

pasvsuel, avoeanssc, eANDL 7a : 
sce able tS So 
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feats, 


Architects: Fisher, Nes, Campbell & Associates; Consulting Engineers: Egli and Gompf, Inc.; Structural Engineer: Van Rensselaer P. Sax; 
General Contractors; Crow-Bart — William L. Crow Construction Co., and Harry Bart; Mechanical Contractors: The Poole and Kent Co. 


This is MONDAWMIN 


. - » Baltimore’s unique 60-store shopping center where you can buy your groceries, 
take out an insurance policy, or select a bowling ball in air-conditioned comfort! 


How do you air-condition 60 stores, each with its own temperature 
requirements . . . in half the amount of space usually allocated to an 
air-conditioning system? 


Mondawmin, in Baltimore, Maryland — a compact, two-level shopping 
center designed for convenience — solved the problem with a unique 
system built around American Blower Multi-Zone air-conditioning units 


In the words of Mechanical Contractor E. Robert Kent: “By letting 
each compact Multi-Zone air conditioner serve several stores, we were 
able to make 10 units act as more than 60 individual pieces of equip 

Air conditioning is an important tool in ment. Thus, every store has its own air-conditioning system, thermo 
merchandising — both for customer com statically controtled and automatically meeting its needs for cool, warm, 
fort and for keeping qualified sales per > fresh air, We knew { J * h: } \ : | : 
sonnel, according to Mondawmin Manager or iresn air. ¢ . new trom experience t at the merican slowet units 
Jerome S. McDermott. would give efficient, trouble-free service. And we were particularly 
impressed with the personal attention American Blower gave us 


throughout the project.” 


If you plan to air-condition, why not ask your architect or engineet 
about American Blower equipment; or call our nearest branch office 
American Blower Division of American-Standard, Detroit 32, Michigan. 
In Canada: Canadian Sirocco products, Windsor, Ontario. 


Discussing Mondawmin’s air conditioning, 


left to right: A. J. Simpson, American Division of American-Stardard 


Blower; A. M. Gompf, consulting engineer; 
J. S. McDermott, Mondawmin manager; 


E. R. Kent, mechanical contractor. AIR-CONDITIONING EQUIPMENT FOR EVERY BUSINESS 
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Easily mounted, horizontal 
or vertical 


No shaft alignment problem on 
installation or later Shell 


Variable 
discharge 
angle 


Removable 
side plate 


Rugged Solid 


smart size-BIG PERFORMANCE 


~FLEx BLE INSTALLATION 


These husky, compact pumps fit into cramped quarters 
with ease and deliver big-pump performance with a 
minumum of installation and service time. 

“Buffalo” Close-Coupled Pumps have permanently 
aligned shafts plus adjustable discharge angle, afford- 
ing wide flexibility in mounting and piping. And 
beyond these advantages, they’re built for the reliability 


and efficiency inherent in all “Buffalo” Pumps — with 


“BUFFALO” CLOSE-COUPLED PUMPS FOR CLEAR WATER 


deep, 8-ring stuffing boxes — oversize shafts — sturdy 
casings with passages offering minimum friction — 
overall solidity and strength—and the well-known 
efficient “Buffalo” impellers. 

For many clear water services, including chilled water, 
“Buffalo” Close-Coupled Pumps are the logical choice 
for yourself and the customer. Write for Bulletin 975-D 


for a check on sizes, specifications and performance. 


1” to 6” sizes 10 to 1100 gpm 
Up to 360-ft. head (300 gpm) 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 


171 Mortimer St. « 


Canada Pumps, Ltd., Kitchener, Ont. 
A S&T t.€2 CEewrRiruGcG At 


Buffalo, N. Y. 


Sales Representatives in all Principal Citics 


PUMP 


ro 8 Se me LiQuiobD 
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CENTURY HAS THE COMPLETE LINE... 


Big as 400 H.P. 


small as 1/20 H. P. 


125 H.P. Type SC 


APPLICATION THERE’S A 


MOTOR 


Performance-Rated to do the job 


You'll get the top performance your equipment’s designed for... 
because there’s a motor designed for it in the Performance-Rated 
Century line. 

Century’s technique of Performance-Rating enables you to choose 
motors with the right size, speed, frame, and torque characteristics 
to fit—exactly—your application requirements. 

You can select from a range of 400 to 1/20 h.p.; AC single or poly- 
phase, or DC; drip proof, dust proof, or explosion proof frames. 
There are optional corrosion-resistant features; constant speed, multi- 
speed, varying or geared speeds. 

Let us prove the value of Performance-Rating for you... without 
obligation. Call or write your nearby Century District Sales Office 
or Authorized Distributor. 


Performance -Rated © 
MOTORS 
1/20 to 400 H.P. 


1806 Pine Street St. Lovis 3, Missouri © Offices and Stock Points in Principal Cities 
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The Finest Buildings Deserve The Best—YULA 


a | (44 


The Riverside Church, N.Y.C. 
Consulting Engineer, Meyer, 


Strong and Jones, N.Y.C. CUUNUEEUUUUESEENEEND Gurorrcrenn , 
Mechanical Contractors, Pe ee eee eet eeee ? ‘meee eeee ewes 
Kerby Saunders and Apex souceseceessay— "eee eee eeee 
Oil Burner Co., N.Y.C. oumanenenenmant Pe te ad 
MR Em tu) so ee Re ae sees ee ie 
OE ee nem Selene ene a ee 
iste a aS MOR RN ce 
RMN ae er ek A RNR I Mm 
eee arm ee OO i ee $ 
Sc eR oe oe 


Boeken seaed 





Abraham Jacobi Hospital of the Bronx Municipal Hos- 
pital Center, Bronx, N. Y. Architects, Pomerance & 
Breines. Consulting Engineer, Guy B. Panero. Me- 
chanical Contractor, Raisler Corp. 


New York International Airport > > > 
International Arrival & Airline Wing 
Bldgs. Consulting Architects, Skidmore, 
Owings & Merrill. Mechanical Contrac- 
tor, E. J. Brandt. 


‘Y New York International Airport Central Heating & 
Ww Refrigeration Plant — N. Y., N. Y. Architects, 
w Skidmore, Owings & Merrill. Consulting Engineer, 
Seelye, Stevenson, Value and Knecht. Mechanical 
Contractor, Almirall & Co., Inc., and Norman Heat- 


ing Co. 
»4 — >>> 
eo . The Seagram Building — N.Y.C. 
Architects, Mies vander Rohe 
and Philip Johnson. Asso. 
Architects, Kahn & Jacobs. 
Consulting Engineer, Jaros, 
Baum & Bolles. Mechanical 
Contractor, Kerby Saunders. 
Photo courtesy Copper & 
Brass Research Association 


Mi 


ih Hb, 


YULA HEAT EXCHANGERS used in these buildings were selected because they are 
a quality product recognized universally by Architects, Engineers and Contractors. 


Yula Water Heaters, Inc. 330 Bryant Ave., New York 59, N. Y. 


“8: 








1. Straight-Tube Channel Type Convertor 


2. Instantaneous Water Heater HEAT-TRANSFER 
3. Channel Type Interchanger EQUIPMENT 


Suction Oil Heater 
5. Floating Head Exchanger 
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COUNTERFLOW 





CROSSFLOW 


Pritchard 
Zz. ff Lila 
COOLING 
TOWERS 


WHATEVER YOUR COOLING TOWER REQUIREMENTS... 
YOU GET MORE FROM PRITCHARD! 


Whether you need a large, heavy-duty 
industrial cooling tower or a smaller 
LOLINE crossflow tower for industrial 
processes or air conditioning service, 
you can look to Pritchard because 
Pritchard makes both! 

Both have many outstanding, exclusive 
features. (For example, the extremely 
low silhouette of the LOLINE; the 
patented design of the fan blade on 
the industrial towers.) Both offer you 
guaranteed performance. Both give you 
more for your cooling tower dollar. 
Consult with your nearest Pritchard 
representative (his name is in the 
classified section of the phone book) or 
write direct and find out why you always 
get more from Pritchard. 
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Two Free Brochures Tell the Whole Story! 


A note to Pritchard on your company letterhead is all it 
takes to get your free copies of the new, LoLine Brochure 
(gives all the details you will want on Pritchard's low 
silhouette crossflow towers) and “The Answers to 15 
Questions About Pritchard Industrial Cooling Towers"’ 
(the inside story of Pritchard counterfiow towers). 


There’s no cost or obligation, so write today! 


+ 
/NOUSTRY'S PARTMER FOR PROGRESS 


COOLING TOWERS 
OAS 4 AIR TREATING EQUIPMENT 


yr.Pritchard «co. 





MEADE SEMTATIVES 
OM POINCIARAL CTS 

POM COAST 

70 COAST . 


OF CALIFORNIA 


eco 


wm Dept. 584 4625 Roanoke Parkway, Kansas City 12, Mo. 





2 SINGLE THIN SHEET 
# OF LAMINATED FOIL 


Just on the market, this new tough barrier to heat LIFTS nv RAE i 


flow, vapor flow, and condensation formation is ideal for 
insulating factories, residences, hospitals, schools, stores, 
warehouses, garages; particularly where the insulation . lation 
is left exposed. It can take considerable abuse! New Aluminum Insu 





i trength— 
It is important to remember that reflectivity, absorp- Uses Sheets of Amazing . g 
tivity, and emissivity of heat rays or Radiation, are physi- Can Take Abuse 
cal properties inherent in the SURFACES of aluminum 
or of any other material. Thickness is never a factor. 











The surfaces of a sheet of paper, for example, have a 
low 6% reflectivity for heat rays and a correspondingly 
high 94% absorptivity and emissivity. By covering each 
side of kraft paper with aluminum foil, a TOUGH 3-ply 
laminate is produced which has the 97% reflectivity of 
aluminum, plus its 3% absorptivity and 3% emissivity. 
It also has 80% reflectivity for LIGHT RAYS; and when 
exposed, brightens interiors, reduces electric bills. 


The laminated aluminum sheets have almost zero per- 
meability to vapor. Infiltration under the flat stapled 
flanges is slight. Scientific aluminum insulation is pre- 
fabricated to open automatically, in one operation, into 
multiple layers of aluminum, fiber, and reflective air 
spaces. This type of construction minimizes condensation 
formation. Condensation promotes timber rot, peeling 
paint, cracking plaster, deterioration of brick, stone, and 
steel. Heat flow by conduction is slight because air spaces 
have low density. The layers of fiber and aluminum re- 
tard convection, inner and outer. 


Facts on heat flow and how to retard it are contained 
in the new 48-page booklet “Heat Flow by Radiation in 
Buildings, Simplified Physics,” an illustrated, authori- 
tative manual by Alexander Schwartz, noted lecturer 
and writer. Use coupon for a free copy, and samples. 


THERMAL VALUES 
Infra Type 4 Parallel Insulation 


Down-Heat C .042*=77%” insulation? 
Up-Heat C.105*=3%” insulation? 
Wall-Heat C .068*=4%” insulationt 
Cost installed between wood joists, 
material and labor, about 8¢ sq. ft. 
Type 6 also available 
Can be purchased everywhere 
through your preferred local dealer. 


*Determined by method of National Bureau 
of Standards in H.H.F.A. Research Paper 32. 
tNon-metallic insulation, calculated on basis of 

limiting thermal values cited in Fed. Specs 

LLL-f-321b; HH-1-585; HH-l-521c; HH-I-551a. 


= oe oe ee ee ee ee ee ee ee ee ee ee ee oe oe 
Infra Insulation Inc., 525 B’way, NYC, Dpt.H-6 
(0 Send booklet ‘Radiation etc.” 

(0 Samples of infra Type 4S 

NAME. 
FIRM 
KIND OF BUSINESS 
ADDRESS. 
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The 
Editors 
Pages 


75 Pereent of Offices in N.Y. Now Air Conditioned 


. . » 60 percent of the rest are planning for it 


NEARLY three out of every four New 
York business offices are alr condi- 
tioned, a recent survey of the Office 


Association of New York 


representative 


Executive 
reveals. Based on a 
293 companies within the association, 
the survey shows 201 completely ait 
conditioned, with an additional 16 
partly air conditioned. 

Only 76 reporting companies were 


And, of 


these, almost 60 percent were taking 


without air conditioning. 


steps toward the purchase and _ in- 


stallation of units, 24 percent actually 


installing units this year or in 1958. 
As one 


tioning, the survey 


alternative to air condi- 
investigated the 
routine of closing offices early dur- 
ing hot and humid weather. While 
this phase of the OEA study shows 
that three out of four offices do not 
close (the same ratio as air condi- 
conditioned), an 
interesting revealed. Of 


the offices that do close in 


tioned to non-air 
point was 
uncom- 
fortable summer weather, nearly 10 
percent are air conditioned. At the 


same time, 10 percent of the offices 


Firm’s Library Organized for Ready Reference 


... keeps extensive data up to date, immediately available 


iy 


“MODERN MAGAZINES are so valu- 
able that someone is always referring to 
a back copy,” says W. F. 
Supply. 


Hauber, vice 


president of Thermal Here a 


customer consults a back issue of HPAC 


THERMAL Suppty, Houston, Texas, 


wholesaler of air conditioning and 
heating equipment and supplies, has 
gone a long way toward solving the 
problem of keeping its extensive tech- 
nical literature files up to date and 
immediately available, according to 
W. F. Hauber, vice president. 

A library in a separate room ad- 


Heating, Piping & Air Conditioning 


joining the sales display floor in the 
downtown location of this distributor 
serves as a convenient source of in- 
formation to contractors, engineers, 
and others. On clearly identified 
shelves are catalog sheets, specifica- 
tion sheets, product literature, and 
other essential material. 

An experienced librarian spends 
full time cataloging and _ replacing 
material in the library. Indexing has 
been simplified so that anything re- 
quired can be found in a hurry. 

One section of the library contains 
engineering handbooks, and instruc- 
tion manuals. These reference books 
can be taken from the library for 
three days. 

Another 
back copy file of trade journals. Back 


popular section is the 
copies are kept in binders with the 
names of the periodicals printed on 
the covers. As each new issue comes 
in, the librarian discards the oldest 
copy and puts the new one in the 
first position. + 


, June 1957 


that do not close are without air con 
ditioning. 

The usual method of determining 
conditions for closing is based on a 
simple formula: if the temperature 
plus 1/5th of the 


100 or more, the discomfort level is 


humidity equals 
too high and the office closes early. 
Where companies use a specific poli- 
cy for closing. as opposed to a rule 
of thumb, this 


tioned by nearly 63 percent. + 


formula was men 


Orders for Large 
Equipment Up 18 Percent 

. In first two months 
OrperS for new commercial and in- 
dustrial heating, ventilating, and air 
conditioning equipment for the first 
two months of this year ran 18 per- 
cent ahead of new orders during the 
same period last year, according to 
the Air Moving and 


Association. 


Conditioning 


Total shipments for the same peri- 
od were up 17 percent over a yeal 
ago. Leading in sales gains was the 
centrifugal fan group, which re- 
ported 40 percent more orders dur- 
ing January and February 1957 than 
in the same two months a year ago. 
With shipments dropping behind new 
orders, this group also reported a 
net increase in its backlog of unfilled 
orders. 

Second largest gain was reported 
by producers of central station ait 
This 


ported both sales and shipments as 


conditioning units. group re- 
over 25 percent ahead of the same 
period in 1956. 

Power roof ventilator producers 
reported a slight increase in both 


shipments and orders over 1956. 4 


oc 
Oo 





Construction Awards Set 
All Time March Record 
... 11 percent above March 1956 

Contracts for future construction in 
the U. 
as compared with the same month 
last year, according to F. W. Dodge 
Corp. 

The total of 
March was 11 percent ahead of the 


S. were up sharpiy in March, 


$3.077.997.000 in 


same month of 1956. This was the 
largest percentage increase registered 
in recent months. 

Dodge vice chairman Thomas 5. 
Holden reported that “there is no 
question that the March level of con- 
struction contract activity was an all- 
time March record.” 

Among anumber of large contracts 
were two office building projects in 
Manhattan totaled 
over $100 million, a $75 million pipe 


which together 
line development in Texas, and a 
water supply project in California at 
almost $50 million. 

March contracts for nonresidential 
amounted to $1,092,441.- 
000, up 3 percent from last March. 


building 


Manufacturing buildings and public 
buildings were far below the year- 
ago level, but all other major non- 
residential types showed substantial 
increases. Contracts for hospitals 
were up more than 100 percent above 
last March. 
Cumulative construction contract 
totals for the first quarter of 1957, 
with percentage changes from the 
first quarter of 1956, are as follows: 
nonresidential, $2,826,647,000, up 9 
percent; residential, $2,799,340,000, 
down 5 percent; heavy engineering, 
$1,912,573,000, up 14 percent; total 
construction, $7,538,560,000. 


up 4 
percent. t 


650 Ton System Conditions Grandstand 


... 14 fan systems use steam for heating, chilled water for cooling 


THE ROOSEVELT RACEWAY, harness 
track, at Westbury, L. L., 


its 105 night meet this summer with 


will open 


an air conditioned, glassed in uppel! 
srandstand section, first of its kind 
in the U. S.. 


son Serv ice Co. 


according to the John- 


This section alone will seat 7500 
persons with room for double that 
number standing. It is part of a $16 
million reconstruction job which will 
bring comfort conditioning to about 
250,000 sq ft of space, including the 
betting areas, club houses, restau- 
rants bars, lounges, and even a fully 
equipped hospital. All this will be 
controlled automatically by a pneu- 
matic system that will respond not 
only to changes in the outside tem- 
perature but to the variations in tem- 
perature caused by heat from crowds. 

The complete installation will have 
650 tons of air conditioning capacity. 
Fourteen central fan systems will 
utilize steam for heating and chilled 
water for cooling. A central control 
panel will allow starting and stopping 
of remote supply fans and the start- 
ing or stopping of exhaust fans in 
stages. Incorporated are 115 unit 


heaters equipped with automati 


“When a man asks you what time it is, don’t 


tell him how to build a cuckoo clock !”—George 
Hall, president of Hyland, Hall & Co., Madison, 


Wis., and outgoing president of the Mechanical 


(Heating, Piping & Air Conditioning) Contrac- 


tors Association of America, citing the advan- 
tages of speaking briefly and to the point, in his 
closing remarks at the 68th annual convention 
last month in Miami Beach. 


steam valves controlled by dual type 


room thermostats. 


4th Apprentice Contest 
Set for August 12-16 

- af Purdue University 
THE FOURTH annual international 
contest for pipe fitting apprentices 


will be held at 


Lafayette. Ind.. 


Purdue university, 
August 12-16, ac- 
cording to Joseph P. Corcoran. direc 
tor of the training department of the 
United 
and Apprentices of the Plumbing and 


Pipe Fitting Industry of the LU. S. 


Association of Journeymen 


and Canada. 

Participants will be fifth year ap 
prentices who are members of a lo 
cal union of the UA who are winners 
of state or provincial fifth year ap- 
prentice contests. Only one from any 
state or province may enter. 

First, second, and third place win- 
ers will receive $1000. $500. and 


$250. respec tively. + 


Strengthen Definition of 
Air Conditioning 


. add “simultaneously” 


THE IMPORTANT word “simultane- 
ously” has been added to the offi 
cial definition of air conditioning 
adopted by the American Society of 
Heating and Air-Conditioning Engi 
neers. according to P. B. Gordon. 
president. 

The new definition recommended 
by the Society is as follows: 

“Air conditioning is the process 
of treating air so as to control simul 
taneously its temperature, humidity, 
cleanliness, and distribution to meet 
the requirements of the conditioned 


space.” as 
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NOW! GET RIVIERA COMFORT... ANYWHERE! 


Now you can get more year-round com- 
fort . . . for more buildings than ever 
before with the extended line of 
Webster 
Conditioners. Now your Warren Webster 


Riviera Heating-Cooling 
Man offers two more all-new larger-size 
Rivieras — in capacities to more than a 
ton — for hotels, apartment buildings, 
hospitals, office wings and similar 
commercial applications. 


Here’s a central system for hot water 


Hj 


heating and chilled water air conditioning 

. With identical distribution piping and 
no ductwork at all. Available in four 
capacities and a wide variety of vertical, 
horizontal, and concealed-type cabinets. 


Every Riviera is backed by Webster’s 
Finest Product — the Warren Webster 
Man. Call him today .. . ask for Bulletin 
B-2001. Warren Webster & Co., Camden 
5, New Jersey. Since 1888. Offices in 69 


principal U.S. cities and Canada. 


WARREN WEBSTER 


COOLING 


HEATING 
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The Riviera . . . on the beautiful 
Mediterranean shore, where the 
climate is ideal all year ‘round 
and where luxurious comfort is 
unsurpassed . . . finds its coun- 
terpart in the comfort-climate 
you can create with the Webster 
Heating-Cooling Conditioner 
called 





—in a Suburban American Community, 
with wages earned in an American mill, 
making quality American products, 
for use in American homes everywhere! 
—The more American products Pete makes, 
the more Dollars he can spend in America! 
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READING tuBeE CORPORATION 


EMPIRE STATE BLDG., NEW YORK 1, N.Y. PLANT: Reading, Pa. 


READING, PA CHICAGO, ILL. OAKLAND, CALIF. DENVER, COLO. DALLAS, ERAS pos gee ba 

410 Hege ” d 2845 Walnut St S000 Sovereign Row urphy Ave 
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57-17 Northern Blvd, CLEVELAND, OHIO LOS ANGELES, CALIF. HOUSTON, TEXAS —, ,juctrial District 


4615 Perkins Ave. 120 No. Santa Fe Ave. 1121 Rothwell St 


Distribution 


Sold Through Wholesalers Only 
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High Velocity Dual Duct Systems 
Classified Into Three Main Groups 
THe ARTICLE How to Balance High Velocity 

ditioning Systems, by William J. Waeldne 
March May HPAC’s, excellent de- 


sf riplion ol balancing procedure and operating diffi- 


fir Con 
in the 
and contains an 
culties encountered on single duct systems and on dual 
duct systems of the type described by the author. 
However, it should be kept in mind that no general 
procedure for balancing high velocity dual duct sys- 
tems could be developed whic h would be applicable 
to all types of dual duct installations. At present, the 
high velocity dual duct systems can be classified into 
three main groups according to the method of control 
f volumetric delivery at the terminal points: 
1) Systems where static pressures in high pressure 
regulated by static regulators in- 


ducts are pressure 


stalled at critical points in the air handling system. 
2) Systems where static pressure controllers regu- 
late cold and warm air t mperatures in cold and warm 
air ducts. 
}) Constant volume systems where volume regula- 
tion is accomplished automatically in each individual 
dual duet 


The balancing procedures and the operating char- 


mixing unit. 


acteristics of these systems are basically different and 


should be clearly understood by both the design and 
the field engineers. For example, the conventional field 
adjusting of the terminal points with manual dampers 
is not necessary on constant volume systems, as all 
units could be set for the required volume at the fac- 
tory or on the floor prior to the installation. The con- 
stant volume systems could be pul into operation even 
on partially completed air handling systems without 
the necessity of rebalancing the system after comple- 
tion. 

The operating difficulties and the “bugs” 
the high 


dual! 
traced in most cases to the insufficient provisions for 


encoun- 


tered in velocity duct systems can be 
volumetric control at the terminal points during partial 
load operation, The field engineer is helpless to remedy 
should be 


rected in the basic design of the system. 


N. S. SHATALOFI 
Buensod-Stacey, Ine 
Neu York 


this situation, and it considered and cor- 
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Reviews Air Conditioning of 
Clothing Factories 


IN FURTHER REFERENCE to my comments in the March 
HPAC on the article Package Units Provid 

Comfort November 
HPAC, a brief resume of some of the systems we have 


designed for clothing factories may be of 


Worker 
which appeared in the 1956 
interest to 
other readers. 

In October 1953, to air condition a new plant of 


Slacks at McKinney, Texas, we 


hp reciprocating compressors to furnish refrigerant to 


Hagear used two 60 
a large, direct expansion, built-up coil bank. A large 
double inlet, double width fan draws air through the 
coils and distributes it into the space to be condi 
tioned. The equipment is protected by various gages 
of hardware cloth that picks up lint before the return 
air enters the ductwork and filters. 

In December 1953, we air conditioned the existing 
large manufacturing plant and home office of Haggar 
Slacks in Dallas. This system, of 150 tons, consists of 
two 75 hp compressors; a large, direct expansion, 
built-up coil bank; a large double inlet, double width 
fan that distributes air throughout the plant. In this 
plant the area occupied by the steam irons is extreme- 
ly large. To create comfortable conditions in this area, 
we installed a second double inlet, double width fan 
on a pedestal, within the conditioned space. This fan 
takes conditioned air and distributes it through a duct 
system to provide spot cooling over each of the presses. 

Besides the 150 this 


plant, there are 100 tons of capacity provided by self 


tons already mentioned for 


contained air conditioning units located throughout 


the stock area. Because this plant carries stock for all 
of the firm’s subplants, there is an extremely large 


stock load. It 


easily conditioned by selfcontained equipment distrib 


space with a very low occupancy was 
uting air through discharge plenums without duct 
work. Some piece goods being stored contained for 
maldehyde as a protective ingredient and dye fixing 
agent. Because we used a minimum quantity of oul 
this formaldehyde became a 


side air in space, the 


problem, To counteract it, we installed ozone genera 
tors, which solved the problem 

In April 1955, another Haggar factory, at Corsi 
cana, Texas, was air conditioned. This is approximate 


ly half the size of the McKinney plant. Equipment in 


89 





cludes one 60 hp reciprocating compressor. with an 
evaporative condenser and a large factory assembled 
fan and coil unit. A system of ductwork distributes 
the air from the unit to the space. 

Our firm has also designed three other air condi- 
tioning systems for clothing manufacturing plants. 

In April 1952 the ladies’ wear factory of Justin Me- 
Carty, Inc., Dallas, was air conditioned. This system 
includes a 150 hp reciprocating compressor, using 
fluorinated hydrocarbon refrigerant No. 12, and a 
water chiller, supplying chilled water to several fan- 
coil units suspended from the ceiling of the plant. 
Conditioned air is distributed horizontally across the 
plant in the work space. Because the air motion is 
necessarily higher than what is normally considered 
good design, the temperature differential maintained 
is low, to give the desired comfort conditions. 

In August 1952 the Marcy Lee Manufacturing Co. 
plant in Dallas was air conditioned. This is a two story 
building without a basement. Two 50 hp reciprocating 
radial compressors are installed in a penthouse on the 
roof. A cooling tower is adjacent to the penthouse. Di 
rect expansion cooling coils are installed in fan-coil 
units suspended from the second floor ceiling. The 
air is distributed horizontally along the ceiling. 

The first floor space mostly stockrooms and ware- 
house areas is conditioned by selfcontained units. 

In September 1952 the dress manufacturing plant 
of Munves Fashions, Inc., of Dallas was air condi- 
tioned. This system, which serves a single floor of a 
multistory loft building, consists of self-contained 
hermetically sealed units totaling approximately 70 
tons of capacity. Horizontal ductwork at the ceilings 
distributes air to the spaces to be conditioned, A 
cooling tower is on the roof of the building. 

James M. Purpy 
Blum and Guerrero 
Consulting Engineers 


fustin, Texas 


Explain Compressor Failure and Use of 
Air Cooled Condenser Windshields 


REGARDING THE ARTICLE //ow, When, and Where to 


Use Air Cooled Condensers, by Warren Viessman, in 
the September 1956 HPAC, we found some points dif- 
ficult to understand, particularly the following: 

1) The article enumerates several problems, com- 
mon to both air cooled and evaporative condensers. 
encountered during winter operation under low out- 
side temperatures. One of these problems is stated as: 
“Failure to start when the compressor motor is pres- 
sure actuated and when the ambient temperature 
around the condenser is at or below the refrigerated 
space temperature.” Why does the compressor fail to 
start 7 

2) In discussing the use of windshields to insure 
proper air discharge from roof mounted air cooled 


condensers, the article states that this protection is 


9) 


seldom required, “as the air discharge from the pro 
peller fans is conical with the fan axis and noi axial. 
lherefore, discharges are not seriously affected. even 
when opposed by direct head winds of 10 or 15 mph 
or more.” Can this be explained a little further? 
Also, is such protection required in the case of a 
centrifugal fan? 
J. Matsumoro 
Hitachi, Ltd 
Tokvo 
THE AUTHOR'S REPL) 1) Where compressor opera- 
tion is controlled by a low pressure switch only, and 
the air entering the air cooled condenser is below 
the temperature of the refrigerated space, the suction 
pressure may not rise sufficiently during the off-cyel 
to activate the low pressure switch. The result is that 
the compressor will not start even though the refrig 
erator or conditioned space requires cooling. 

2) The air discharge from the propeller fan is 
conical about the fan axis. It consists of an axial com 
ponent and a centrifugal component Its force is there 
fore not directly opposed to winds facing the fan. 
but is at .an angle or conical to it. Moderate counter- 
flow winds, in practice, therefore have little effect on 
the propeller fan unit output. A centrifugal fan or 
duct discharge system should have a shield for ex 
posed locations. as these would be directly affected 
by opposing winds. 

WARREN VIESSMAN 
Chief, Mechanical Branch 
Installations Directorate 


Hq {ir Research & De velopment ¢ ommand 
Washington, DA 


Justifies Electrical Tracing for Pipe Line 
As Important Piece of Equipment 


IN HIS COMMENT in the August 1956 HPAC on my 
answer to the Question of the Month, Which Should 
You Use Steam or Electrical Tracing for Pipe 
Lines?, in the May 1956 HPAC, Ralph H. Cushing 
suggests the need for more cost data on insulation. 

I feel there are others who could deal with these 
phases of pipe line construction better than I. 

Regarding Mr. Cushing’s fear of the cost of electri- 
cal tracing with a heater inside a 2 in. steel pipe, 
while it would cost more than a small lead covered 
cable wrapped around the pipe, many large companies 
are finding that a considerable investment is justified 
for large and important pipe lines. 

No doubt there are many places for laboratory use 
and for short, small overground lines where some 
quick easy way is ample. However, for major installa- 
tions, especially those that are buried, it is hard to 
justify saving on first cost when any repair would 
mean digging up the line and removing all the water- 
proof insulation to get at a small spiral wrapping of 
the tracer. 

Lee P. Hynes 


Consulting Engineer 


Haddonfield, N. J 
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SS REVERE SOFT COPPER WATER TUBE 


“ 


Me 


REVERE’S COLOR-CODED COPPER WATER TUBE PROGRAM 
INCLUDES THESE TWO NEW PACKAGES... 





. . . for faster, positive identification, easier 
handling and stocking of ‘‘K’’ and ‘‘L’’ 


First to color-code its straight lengths of Copper 
Water Tube, Revere again steps out in front by 
color-coding its coiled Copper Water Tube 
Packages. 

So, from the time Revere “‘K”’ and “‘L”’ are received 
by you, until they are delivered to the job, fast, posi- 
tive identification is assured, even where light is 
inadequate and help inexperienced. This speedy 
identification also simplifies taking of inventory, 
checking bills of lading and shipping tickets and 
double-checking against building specifications. 
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For a top quality water tube that’s more con- 
venient to use, identify and handle, make sure you 
specify “REVERE.” 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, 
N. Y.; Chicago, Clinton and Joliet, 
Ill.; Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford; 
Mass.; Newport, Ark.; Rome, N.Y. 
Sales Offices in 
Distributors Everywhere. 


Principal Cities, 





Question 
of the 
Month 


How Should Piping Be Connected 
Between Two Hot Water Storage Tanks? 


PHIS QUESTION was asked previously 
in HPAC 


and is repeated here along 


answers that have 


Existing Proposed 





some of the 


with 
Other 


been received from readers. 


answers wr comments for publ ca 
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Connect Tanks in Parallel 

To Equalize Storage 

WE HAVE the method shown in Fig. 1] 
factorily in larger hookups, and our experience has 


proven that by connecting the tanks in parallel as 


USED satis- 


shown the equalization of storage can be successfully 
obtained. When starting up this system, the manual 
flow control valves can be adjusted to feed each tank 


Hot water 
to fixtures 
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4ORS 


circulating 


Wrere loop 
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“Manual / 
flow | 
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Hot water 


Hot water 
storage tank } 


Storage tank } 





Return 
circulation 
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Check valve 








Indirect 
heater 
Cold water inlet 


Fig 


indirect heater~ 


Front elevation 


Side elevation 


equally so that the thermostat placed in one tank will 
operate the system automatically 


The return 
continuous circulation by circulator or pump will mix 


with the chill 


and shock from the indirect heater and tend toward 
whatever 


circulation from the building and the 


makeup cold walter, thus reducing the 
a 


more even demand for steam, hot water, o1 
other heating medium is employed. 

We assume that the indirect heater is capable 
handling the increased demand that is indicated by the 
additional storage tank 
COLEMAN 

Bewtaas 
nd Textile D 


ol 


necessity of installing an 


JaAMEs J. 


Laundry Y 


The 


Provide Controls to Allow Withdrawing 
Water in a Stepwise Manner 

REQUIRED tank volume for hot water storage is usually 
calculated as a percentage of an hour’s average load 
Typical values range between 35 and 60 percent, de- 
pending upon type of service. Since this information 
has not been given, a factor of 50 percent will be as 
sumed. For 3 gpm maximum flow rate, a storage vol- 
ige 90) 


(Continued on p 
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Pressure Safety 
Relief Valves 


No. 74A-740 Series — EXPANDED OUTLETS 
These valves have large internal flow areas and increased 
outlets to afford individual relief valves with excep- 
tionally high BTU/HR steam discharge capacity rat- 
ings. They are especially designed and rated for hot 


water space heating boilers. 





ANE 


174A Series — Same size inlet and outlet 
connections 

174A Series afford complete pressure protection for the 

great majority of all hot water heating and supply boilers 

with a single valve. The completeness of 174A Series, 

No. 74A, and 740 Series line makes it possible for you 

to meet the smallest or largest requirements for pressure 


protection from one line of valves. 


For complete Specifications, Ratings, 
and Application Information on 
A.S.M.E. Rated Valves... 


Send jor F-ASME 


WATTS REGULATOR COMPANY | 


Lawrence, Massachusetts 


Plumbing and Heating 
Safety Valves and 
Controls 
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1000 TON CAPACITY PLANT 


...air conditions Des Moines newspaper 
building. 375,000 c.f.m. air circulation! 





AIR CONDITIONING MILESTONE 


DES MOINES-— The combination 13- 
and 4-story Register-Tribune building 
is the only large newspaper publish- 
ing plant to be successfully air con- 
ditioned throughout from a single air 
handling unit. 


WIDE TEMPERATURE RANGE 


In addition to fitting duct work into 
an almost impossible structural situ- 
ation, the engineer was faced with 
widely varying room temperatures 
that result from the amazing variety 
of operations performed in a news- 
paper plant. Under one roof and in 
close proximity are hot stereoptyping 
operations, typesetting, darkroom fa- 
cilities, wire service functions as well 
as office areas where humans work 
feverishly to satisfy the news de- 
mands of ever-humming, ever-hungry 
printing presses. 


CHICAGO BLOWERS CIRCULATE 
375,000 C.F.M. OF AIR THROUGH 
1% MILLION CUBIC FT. AREA 


“One of the toughest problems)’ ac- 
cording to Mr. Wm. E. Nanes, con- 
sulting engineer, “was the cool air 
circulating fans?’ 

“The Register-Tribune people spe- 
cifically requested the quietest fans 
available. It turned out that Chicago 
Blower Corporation could meet our 
needs on both counts. They had the 
capacity we wanted and their special 
hollow-sectioned air foil blade con- 


Oe 


Two huge Chicago Blower centrifugal airfoil fans handle 375,000 


c.f.m. of air in supplying 


cool, conditioned air throughout the newspaper plant and office areas. Special “Chicago” 
aerodynamic fan blade design keeps noise level at an absolute minimum. 








struction made the fans surprisingly 
quiet?’ 


92% EFFICIENCY WITH LESS POWER 


Two Chicago Blower fans, whose 
housings are 15’ high, were used. 


Each fan rotor is over 7’ in diameter 


Chicago Blower makes it standard procedure 
to give all large blower installations a final 
field balancing. 





and weighs 3000 pounds. Because the 
blades are aerodynamically designed, 
similar to an airplane wing, eddy cur- 
rents responsible for turbulence and 
noise are virtually eliminated. Fan 
efficiencies are an amazing 92% and 
they operate on less power. Noise 
level over similar capacity units is 
reduced as much as 40%. 


CHICAGO BLOWER ENGINEERING 
ASSISTANCE ALWAYS AVAILABLE 


Chicago Blower plant and field engi- 
neers are always on call to assist 
firms working on heating and venti- 
lating problems. They bring to any 
job a wealth of time-, trouble-, and 
money-saving information gained on 
thousands of installations. 








HILAL 


CHICAGO BLOWER CORPORATION 


Your local 
Chicago Field 
Engineer is in the 
‘Yellow Pages’ 


i — a 
a = «= 
v 
y— 


9869 Pacific Avenue «+ Franklin Park, Illinois « Gladstone 5-4780 


Heating, 


Want all the facts about this aerodynamically- 
designed fan? Ask your “Chicago” field engi- 
neer for a copy of Bulletin A-103. You will 
find him listed under “Fans!’ “Blowers or 
“Ventilating Equipment and Supplies” in the 
YELLOW PAGES of your phone book. If you 
prefer, write or call direct and complete infor- 
mation and service will be provided. 
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You'll find what you’re looking for in the 


WEIL-McLAIN .... 3” 
C TYPE 


GAS FIRED CAST IRON BOILER 








Fuel economy will certainly be high 
in your list of qualifications. That’s 
why you are urged to critically com- 
pare the design of burning equip- 
ment and heat absorbing surfaces in 
the Weil-McLain Type J Boiler. 
Ribbon burners are carefully engi- 
neered to develop exceptional gas 
burning efficiency and the unique 
construction of the sections effec- 
tively soaks up heat. 

The Type J Boiler is cast iron— 
strongly resistant to the corrosive 
effects of gas firing. It is sectional 
in construction—easy to erect in 
minimum space—easy to enlarge if 
added capacity is ever needed. The 
horizontal draft divertor materially 
reduces necessary head room. 


WEIL: Mc:LAIN 


BOILERS- RADIATORS 
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Barnett Detroit Cartage Co., Detroit, Michigan is heated with a Weil-McLain 
J-37-S Boiler with a capacity of 4,500,000 AGA input BTU/hr. The contractor 
says: “The ease of installation of such a big boiler was amazing to myself 


and the men. The pick-up and efficiency of this boiler is another good feature.”’ 


Heating Contractor: Regal Plumbing & Heating Co., Inkster, Michigan 
Distributor: Warren Plumbing Supply Co., Detroit, Michigan 


NEW FEATURES 
EASY-FIT HEADER 


Assures correct header piping for proper steam 
development and release. Equipped with Dresser 
compression fittings—offers all the advantages 
of a swing header without the added erection 
costs. Easy-Fit Headers are machined and pre- 
fitted at the factory and shipped partially assem- 
bled, with all parts clearly marked for easy erec 
tion on the job. Write today for engineering data. 


ELECTRONIC CONTROL PANEL 
This complete gas boiler control panel reduces elec- 
trical work to a minimum. With its compact group- 
ing of identified components, visual indication of 
operation and easily understood operating instruc- 
tions, this electronic control assures lower installa- 
tion cost as well as correct operation of the boiler. 


WEIL-McLAIN COMPANY 


MICHIGAN CITY, INDIANA 


Address literature requests to Dept. AA-67 





(Continued from page 92) 
ume of 90 gal is required, which is 1214 percent 
greater than that of the proposed installation. How- 
ever, since the 3 gpm rate is maximum, it is probable 
that two 40 gal units are adequate. 

When employing two or more tanks for hot wate 
storage. it is recommended that controls be provided 
to allow withdrawing water in a stepwise manner. This 
arrangement permits emptying one vessel to approxi- 
mately 25 percent of its normal volume, at which time 
the controls permit taking hot water from the second 
tank. 


One type of arrangement that may be employed for 





this service is shown in Fig. 2. Control valves A and A’ 
remain closed until the storage tanks are full of water. 
The float positions the valve between selected limits. 
When full tank volume is obtained (40 gal), the valves 
open, allowing discharge of hot water to the system 


load. Required water temperature is obtained by set- 





ting heating steam control valve B to keep water tem- 


Hot water to load 











ay - os ; 
# hot water supply line to the fixtures. Locate the tem 





No. | “No. 2 perature bulb, of the valve in the fuel line to the fired 
Storage tank Storage tank 
50 F 


IS0F es 
155 F . : ; 3 
B set temperature of this bulb should be a little higher 


Be Heating 
tt et. than if it were mounted in the tank. When the wate 
gets up to temperature the temperature bulb will cause 


heater 


heater, in the hot water supply line to the fixtures. The 








the valve in the fuel line to close. but should allow 








tin Hot water return the pilot to continue burning all the time. The storag 
Fig. 2 tanks should be provided with safety relief valves and 
if the cold water is from a high pressure line it should 

perature leaving the indirect heater at a value greatet he protected by a water pressure relief valve. 


than the tank water temperature. This valve modulates SHELDON R. Hiccins 
Mechanical Enginee 


steam flow to obtain the set temperature, regardless of 
Long Beach. Calil 


water flow rate. 





H. B. Wayni 
Consulting Engineer 


READER ASKS— 
Woodhaven, N. ¥ . 


‘*How to Connect Radiators in 
Reverse Return System?’’ 


Cross Connect Pipe Lines So Both 


Tanks Function as One Unit "We have installed a two pipe reverse return hot 
I succest that T.E.S. connect the two hot water water heating system which is giving us trouble. 


storage tanks so that the two tanks will function as one The mains are 12 ft overhead which supply the 
‘ “Fi , C tl ld ' sat radiators at the top. The water is returned from the 

as s ‘10 4 y > ate ( : . i 
geha saline oa . om or ie ois i ee radiators through risers connecting the bottom of the 
both tanks so that it can flow into either or both tanks. aS ae i alia Wee Ue Mei oe Whe 


Cross connect the circulating lines from the bottom radiators are cold even though this is a forced cir 
of the two storage tanks so that the water from both culation system. 
"How should the radiators be connected to prevent 


tanks can flow by gravity into the indirect fired heater. 
. the short-circuiting?"—C.J.H. 


Tie the hot water line from the heater to a header that 


ties into both storage tanks near the top and at the 


end opposite to where the cold water enters the tanks. ° yol {RE IN} ITED to answer this question. Write: The 
: Editors, Heating, Piping & Air Conditioning, 6 N. Michigan 
Cross connect the hot water outlets from the two sup Chiname ¢ 


storage tanks. From this cross connection take off the 
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Mail the coupon now for this new file 
containing all basic data on 


for this 
Free Fact-Filled 
Data File 
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P-K Copper-Lined Storage Water Heaters 


With the increasing trend to copper-lined water heaters for rust-free 
water and low maintenance, P-K has compiled for you complete 
data on this type of heater. Complete specification outline, construc- 
tion details, heating capacities, engineering and installation data, 
plus many other needed facts are all contained in this compact, 
concise, easy-to-use file. A copy is yours for the asking. . . . Mail the 
coupon today. The Patterson-Kelley Co., Inc., 116 Burson Street, 


East Stroudsburg, Pa. 
Patterson LD Kelley 


Storage Water Heaters Instantaneous Heaters 


Convertors Fuel Oi! Heaters Freon Chillers and Condensers 
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Patterson-Kelley 
116 Burson Street 
East Stroudsburg, Pa. 


Send me a copy of your P-K Data File #16, on copper- 
lined Storage Water Heaters. 





Nome__ 








Co. 





Address 


a Zone 


p------------- 
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THis New VACUUM HEATING PUMP 


HAS THE INCREASED AIR CAPACITY 
EFFICIENT HEATING PRACTICE DEMANDS 











Increased air capacity 


Its the Nash GW 


Designed and manufactured by the organization that made the Jennings 
Manifold Heating Pump standard of the Heating Industry, the new CSM 
incorporates every desirable feature architects, engineers, owners and 


operators have sought. Employing separate air and water pump elements, 
each with its own motor and each independently controlled by its own 
automatic switch, the capacities and arrangement may be widely varied to 
meet job conditions. For the first time, the engineer has the choice of real- 
istic water and air capacities required for rapid system response without 
wasteful overheating. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 
able immediately upon request. 





induces rapid system 
response without 
wasteful overheating. 


Separate air and 

water pumps individually 
selected to meet actual 
job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitting addition of 
radiation without changing 
basic pump installation. 


Low, low, 


return line connection. 


























ENGINEERING COMPANY 
437 WILSON, SO. NORWALK, CONN. 
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Large sheet metal pent- 
house — containing all 
equipment and most duct- 
work — helps solve 


problems as... 
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Single Large Air Handling Unit 


Conditions Newspaper Plant 


BY WILLIAM E. NANES 
am E. Nanes Engineering Co. 


Consulting Engineer 


W 


THE LARGEST air conditioning installation in lowa serves 
the 13 and 4 story Register and Tribune building in Des 
Moines. A 1000 ton capacity, medium pressure, medium 
velocity dual duct system provides conditioned air 22 
hours a day. 

The two-section building is the only large newspaper 
publishing plant in the U. S. to be air conditioned from 
a single air handling unit. 

The older, original 13 story structure houses the gen- 
eral offices, composing, and stereotype rooms. The newer. 
four story, addition accommodates the press, mailing. and 
news rooms. 

The height the 


is about 1114 ft. The building is 153 ft by 245 ft, and 


average ceiling for entire structure 
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114 million cu ft are air conditioned. The main reason 


air conditioning was installed was to provide greate1 


employee comfort. There are 1100 employees working 
in three shifts. 
A total of 86 zones 


are required to take care of the 


various exposures and load variations. Adjacent rooms or 
zones may be supplied with widely varying temperatures 
If one room is to be held at 68 F, the next room may be 
held at 80 F 


rapidly to widely varying outside temperatures, ready 


if desired. The system adjusts fully and 


to supply air at temperatures ranging from 180 F to 40 
F. 

The wide range of room temperatures desired made ait 
conditioning from a single system difficult 

Phe 


provision for ductwork and other air conditioning equip 


installation was further hampered because no 


ment was made in the original plans. Consequently, much 


QQ 
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TWO HUGE FANS — centrifugal airfoil type — supply 
375,000 cfm of conditioned air throughout the plant. System 
operates 22 hours per day. Note sheet metal ceiling of room 


of the ductwork had to be installed on the exterior of 


the building. 


Two Fans Move 375,000 Cfm of Air 


It was decided to install the fans and most of the 
ductwork in a large sheet metal penthouse on the roof of 
the four story annex. The sheet metal casing is nearly 
214 stories high, about 65 ft wide, and 125 ft in length. 
100,000 Ib of sheet metal were used for the entire job, 
including ductwork. Two huge 8034 in. diam, double 
width centrifugal airfoil fans move a total of 375,000 cfm 
of air for the entire instaliation. 

In addition, all other large moving equipment is in the 
one equipment room. But with the fans, compressors, 
pumps, and cooling tower equipment operating, no noise 
or vibration can be heard or felt in the building, even 
on the floor directly under the penthouse. 

The fans are backwardly curved airfoil, nonoverload- 
ing, and are about 15 ft high. Each fan changes 
capacity with the seasons by a vortex control at the inlet. 

Other equipment includes two large compressors and 
four 25 hp centrifugal circulating pumps. One of the 
two 500 ton compressors has a compressor speed control 
which gives capacity control from 10 to 100 percent. 

The cooling tower on the roof utilizes three cooling 
tower fans, since the cooling system is used most of the 
year. In cold weather, the water bypasses the tower and 
moves through the tower basin to an inside storage tank, 


thus preventing the condenser water from freezing. 


Cooling and Heating Coils Are 65 26 Ft 


Other highlights of the system are cooling and heat- 
ing coils 65 ft wide and 26 ft high, making them the 
largest in the U. S. A single bank of air filters is also 


LOO 


the largest in the country in such an installation, meas- 
uring 23 ft high and 65 ft wide. Air cleaning is accom- 
plished by electrostatic air filters. 

The cooling coils are six rows deep and are designed 
for counterflow heat transfer. 

The system will handle as much as 100 percent out- 
side air. When the outside temperature is 50 F or less. 
mechanical refrigeration is not required. 

Electrostatically cleaned return air is used to temper 
the cool air supply, thus eliminating the necessity of re- 
heating during most of all seasons. Reheat is used only on 
very humid days. The return air raises the temperature 
of the outside air above freezing. 

In the stereotype department, where the foundry equip- 
ment is located, lead melting pots occupy 800 sq ft of 
floor space. To offset the heat generated by this operation, 
10 tons of air conditioning capacity is supplied. This is 
L ton for every 20 sq ft. compared to 1 ton for every 
300 to 400 sq ft in the average office building. 

At present, three floors of the original building are 
heated as well as cooled by the new system. Eventually, 
the heating will be expanded to include the total build- 
ing. As the present heating system is replaced, the 
exterior zone ducts will be lowered under the windows 
to deliver heated air into these areas. 

All the exhaust air, with the exception of the washroom 
exhaust air, is taken from the pressroom. This 45,000 
cfm cools the room and keeps the air clear of ink and 
paper mist. The exhaust air from the pressroom is then 
discharged to the truck loading dock. Here it provides 
comfort for the delivery truck drivers. 

Every floor has a south zone as the building faces 
south. The long sides of the building face east and west, 
so every floor has two zones on both the east and west 


sides. In addition, there is one north zone per floor. 


Air Shafts Installed On Building Exterior 


Four shafts carry all the supply and return air. These 
shafts are on the ouiside of the building, so no floor space 
is used. One shaft is on the east side, two are on the 
west side, and the fourth is on the north side. 

Ducts branch off the shaft at the ceiling of each floor 
to mixing boxes. From these boxes supply ducts are 
run to each zone as required for the various floors. All 
ducts are designed for ceiling type air distribution except 
for the northeast zones. Here, under the equipment 
room, three new floors were constructed. The supply 
ducts for the exterior zones on these floors were brought 
in under the windows, and they supply air for both 
cooling and heating. 

Throughout the entire building, all exterior zones ex- 
cept for the industrial area, have outlets on each corner 
of every column. These four outlets serve one-quarter of 


the bay they face. This arrangement of ceiling outlets 


will permit partitioning the bay into four small offices 
without interfering with the air distribution system. 
The linotype room is zoned like the conventional floor 


but it has two extra zones directly over each of the 30 
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CONTROL PANEL registers air temperatures and supply air 
temperatures for each of 86 zones at flick of switch. Byron B. 


Carpenter, engineering supervisor, keeps tab on system 


linotype machines. When the linotype machines are in 
operation, the two linotype zones supply the additional 
cooling required. If the owner should desire to change or 
move the linotype department, only the linotype ducts 
need be changed. 

The horsepower for eight high speed presses totals 
1710 hp. This does not inc lude accessory horsepower. To 
handle this load, the air supply ducts are brought in at 
the ceiling of the pressroom to eac h folder and its units. 
[wo ducts drop from the ducts at the ceiling to within 
Z ft of the press deck, one on each side of the press. 
On each drop there is a tee at the 7 ft level, and outlets 
are run the full length of the press. With this arrange- 


ment, each press is a zone. 


Central Master Panel Controls System 


A central temperature control panel records tempera- 
tures from every section of the building. Studded with 
gages and dials, the big board enables engineering per- 
sonnel to keep an accurate account of all ventilating and 
air conditioning conditions. 

A specially designed temperature indicator on the 
panel provides: (1) the temperature in each zone and 
(2) the temperature of the air being supplied to each 
zone. These two temperature readings enable the operator 
to make the necessary adjustments for controlling each 
zone. 

On the chilled water circuit, a temperature recording 
chilled water controller with its bulb in the chilled water 
line controls a hydraulic speed regulator on compressor 
No. 1. When No. 1 compressor reaches 475 ton capacity, 
it goes off the line and No. 2 compressor comes on the 
line at 500 tons. When its capacity is exceeded, No. 1 
compressor again comes on the line and furnishes what- 
ever additional capacity is required, up to 1000 tons. As 
the capacity is reduced, No. 1 compressor follows the 
load down to 500 tons, then goes off the line. As the 
load goes below 500 tons, No. 2 compressor goes off the 
line and No. ] comes on and follows the load dow n as re- 
quired. 

On the hot water circuit there is an outdoor master 
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PRESSROOM has eight high speed presses, separately zoned. 
Air supply ducts enter at ceiling and extend to each folder. A 


downcomer on each side branches to a tee with outlets 


thermostat that resets a submaster thermostat which con- 
trols the steam valve on the hot water heater. The same 
master thermostat resets a submaster thermostat in the 
hot deck of the unit. This submaster thermostat controls 
a three way valve and allows the hot water to go through 
the heater or bypass the heater as the heating load de 
mands. There is also a gradual relay which allows the 
operator to reset the hot water temperature. 

Humidity control is accomplished by injecting steam 
into the outside and return air mixture, through a per- 
forated pipe which extends 75 percent of the width of the 
equipment room, and is directly in front of the coil bank. 
Control of the quantity of steam used is accomplished 
by a humidistat in the return air plenum chamber which 
in turn controls a steam flow control valve. 

On the condenser water circuit considerable power is 
saved by using equipment designed so that only the re- 


quired amount of pump and cooling tower fan horse 


power is used. The temperature of the inlet water to the 


condenser on a centrifugal compressor is critical and 
water below this critical temperature produces unstable 
operation of the compressor. 

So to maintain control of the water temperature to the 
condenser. the equipment was designed as follows. Each 
compressor has its own condenser pump and is wired 
so that the condenser pump must be started before the 
compressor is started. This also applies to the chilled 
water pumps. 

The cooling tower with three fans lends itself to step 
capacity control of the condenser water temperature. 
Also. the cooling tower is located so that the air intake 
faces the prevailing winds. This will result in many hours 
of fan horsepower savings, during the years of operation. 

The system provides five steps of condenser water tem 
perature control. 

The total cost of the air conditioning was $910,150. 
This does not include building construction costs of the 
equipment room and the three new floors below it. 

Brooks-Borg, Inc.. and Amos Emory were the build 
ing architects and engineers. Conditioned Air Corp. was 


the air conditioning contractor. $ 
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Operating records of 20 hospitals show why . 


Insulation Is a Rich Investment in 


Figures show that the extra cost of in- tion. Some critics claim that insulation and double 
sulated walls and double glazed windows ing are prohibitively costly and that the heating plant 
can be offset by safe reduction in the size could never be safely reduced enough to save the extra 
of the heating plant, which can cut the cost. But in actual cases in my experience radiation and 
fuel bill in half, says the author. operating costs have been reduced with insulation, and 


olaz 


often they might have been reduced still further. 


NEERGAARD 

Hospital Consultant, Retired Insulation Saves Five Ways 

THE INSULATED HOSPITAL has an endowment built into its Complete insulation cuts costs five ways: 
plant. It is cooler in summer, warmer in winter, and uses 1) Tt 
only half as much fuel for heating. While the better walls 


and double glazed windows are more expensive, we have 


can cut the size of the radiation in half. 
2) It can cut the size of the heating boiler in half. 
3) It can cut the fuel bill in half for the life of the 


found in many hospitals that the savings which the engi- buildine 


neer can make in safely reducing the size of the boilers 1) It cuts patient and personnel discomfort from cold 
and radiators can substantially offset this. Thus, the over- walls and windows. 
all building budget is not increased, while the annual 
fuel bill which has been cut in half yields big dividends 
for the life of the hospital. 


Some designers, for over 25 years, have been using How Four Hospitals Were Insulated 


5) It cuts the fee for the consulting engineer. 


insulation generally. But in many other cases. where in- 


The four pioneer hospitals listed in Table 1. A, B.C. 
and DJ. were insulated as follows: The walls had a LU’ fac- 


tor of 0.095. In cross section there was a 12 in. brick 


sulation has been neglected, hospitals are wasting thou- 
sands of dollars each year. 


My first experience with insulation was in 1932 for wall, waterproofed on the inside. There was a 2 in. ail 
the Prince Edward Island hospital, Charlottetown, P. E.L., space. A large, 3 in. thick, fireproof furring slab of wood 
Canada. There winters are cold, fuel expensive, and funds fiber and insulating cement was finished with 34 in. of 
scarce. With walls heavily insulated and the windows plaster. The roofs had similar protection. This construc- 
triple glazed, that hospital now with 200 beds has ie diel) ait te lh iil allies 
operated for almost 26 years on two 60 hp boilers. The windows, about 30 percent of the wall area, had 
Since then I have consistently urged hospital insula tight metal frames and casings, were well gasketed, and 
were double glazed with 14 in. insulating panes. 

The author, a hospital consultant for over 35 years, has served The four building contractors who erected these struc- 
as advisor on over 350 hospitals. He has had several previo tures reported that the 


articles published in HP AC In the most recent 


savings in radiation and _ boilers 
substantially offset the additional cost of the walls and 
1956 he urged cutting waste in the mechanical windows. 


overdesigning the heating plant. With adequate wall and window insulation, the heat 


102 Heating, Piping & Air Conditioning, June 1957 





a 


GLENS FALLS, N. Y., HOSPITAL, 
a compact unit under one roof, is a 
good example of what an insulated 
addition can accomplish. Its operating 
cost is $0.65 per patient day, com 
pared to the $1.10 average of 20 hos 


pitals surveyed 


Comfort, Economy 


ing plant can be cut in half, as shown in Table 1. Hos 
pitals 4, B, and C, engineered by Charles E. Daniel, sup 
port the validity of his formula that for zero F design 
temperature, 1 sq ft of radiation will heat 160 cu ft of 
insulated building, whereas without insulation, 1 sq ft 
will heat only 80 cu ft. 

The Bethlehem Pavilion, A, of five stories, has the 
highest ratio, 1 sq ft to 200 cu ft. It has the double cor- 
ridor plan and indicates the heating economy of this lay- 
out. In the 14 ft service area between the corridors are 
eight utility spaces on each floor which need no direct 
radiation. With the single corridor plan, each utility 
space would have been on an outside wall and 32 addi 
tional radiators would have been required. 

Hospital H, 


throughout by 24 supply and 48 exhaust systems. A total 


Toronto, is mechanically ventilated 


of 78.700 cfm of 100 percent outdoor filtered preheated 
air is supplied with no recirculation except in the audi- 
torium. The plant is designed for the future addition of 


cooling. 


Hospital 1 has an elaborate system ol ventilation un 
der the New York city building code for interior space 
and occupany. Fourteen fans supply 165,000 cfm of air 
with 60 percent re irculation, and 23 fans exhaust 159, 
000 cfm. Total fan horsepower is 140 hp. Che four lower 
floors used for clinics and auxiliary services and 
surgery total about half of the building space and are 
ail conditioned This hospital has al modified double cor 


ridot plan 


Comparisons Show How Much Insulation Saves 


Comparison of plant operating costs is necessarily sub 
ject to many variables: the size and construction of the 
buildings to be heated, the efficiency of the plant design 
and operation, the design temperature, cost of fuel, and 
other factors. 

It is unfortunate that the cost of heating the insulated 
Pavilions A, B, and D cannot be segregated. When com 
paring the operating costs of the entire plant, the saving 
effected by one insulated pavilion can be only suggestive 
lor example, Bethlehem has seven or eight widely scat 
tered old buildings with over three times the bulk of the 
new wing. Its boiler plant is conventional. New Haven’s 
five older structures are spread around an entire city 
block. Its operating costs would have been considerably 
less if the engineer had made the full reduction in radia 
tion which the insulation warranted. Its boiler plant is 
conventional. But compact Glens Falls under one roof 
with a flexible three boiler plant even with only its 
walls insulated, is a good example of what an insulated 
addition can accomplish. 

The operating figures in Table 2, Part 2, furnished by 
the eight hospitals with more or less insulation are ad 
justed to conform to the auditors’ standard accounting 
lhe expenditures of these eight hospitals when compared 
to the average of the 20 hospitals demonstrate that insula 
tion pays. The auditors’ estimate that the total mechanical 
plant operation for the 20 hospitals on a per diem basis 
is 5.56 percent of the basic operating expenses a rela 
tively small percentage 

But consider this. If the 20 hospitals whose average 


spending of $1.10 a patient day were as economical to run 


FABLE 1—WALL AND WINDOW INSULATION permits cutting the heating plant in half, 
as shown here. For zero F design temperature, 1 sq ft of radiation will heat 160 cu ft of in 


sulated building, whereas without insulation 1 sq ft will heat only 80 cu ft 





Hospital 


Conservative engineering 

4) Bethlehem, Pa ), 00K 

B) Glens Falls, N.Y 05,000 

C) Hagerstown, Md $60.00( 
New Haven, Conn 1,605,000 
Prince Edward Is., Canada 550,000 

F) Toronto Western 1,880, 001 

G) Mt. Sinai, Toronto ,110,1 

H) Sick Children, Toronto 

Extravagant engineering 

I) Long Island 

J) New Jersey 

K) Virginia 

L) New York City 

A, B, C, D, and F are additions to existing hospitals. All 


wel i ta al al sll 
oll a al al Dl 


wnt Zt 


2222 
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PRINCE EDWARD ISLAND HOSPITAL, built in 1932, very well insulated and 


as the Glens Falls hospital, which spent $0.65 a patient only $183,400 a year with a 10 F lower temperature, ir 
day, the annual saving would aggregate $900,000 or 4 sulation is valuable. The Toronto hospital used 450.000 
percent interest on a $2214 million endowment. gal of fuel oil at $0.1063 per gal. At $0.066, the cost 


Or take another comparison. If the New York hospital. in the U. S., it would have saved $18.000 and reduced 


No. 2, with 556 beds has to spend $233,400 yearly for its plant operating cost to $165,400, compared with 


plant operation, and the Toronto hospital, F, with 725 $233,400 for the New York hospital with 169 fewer beds. 


beds, with less than half of its buildings insulated, spends Hospital 1, with half of its building air conditioned, 


TABLE 2—MECHANICAL PLANT OPERATING COSTS in 1954-55 compared here for 20 
hospitals in four Middle Atlantic states indicate that insulation saves money. The 20 hospitals 
range from 694 to 279 beds in capacity. Statistics are weighted: three infant days one adult 
day; three bassinets one bed. Courtesy MacNicoll Roswell & Co., auditors for 62 hospitals 





Wag t t | vat r vl 
Total plant ' ¢ nerating t on a per diem basis 
as laborator f xra ne t. Ownir mortization, intere 
AVERAGE OPERATING COSTS for the 20 hospitals and individual breakdowns for the five 
hospitals with the highest costs are shown below. Practically all of these plants in Part 1 are 


steam heated; only three have any insulation in their buildings. 


ower fi supply fans deliver 


ou r Fourteen 
23 exhaust fans. Total fan horsepower is 14( 
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has two systems of heating: 10,500 sq ft of direct hot 
water radiation (1 sq ft to every 204 cu ft for the build- 
ing); and 39,000 sq ft of indirect radiation to heat the 
165,000 efm of outdoor air (nearly four times as much 
as for heating the building. The total radiation is 49,500 
sq ft. The resulting operating cost of $2.19 per patient 
day is the highest in the group. The hospital’s large out- 
patient attendance as related to its inpatient days should 


be considered in the unit cost. 


Could Have Cut Radiation Over 50 Percent 


The operating record of Prince Edward Island hospital, 
E. Fig. 3, shows clearly that its radiation could have been 
materially reduced. During the winter of 1934-35 a daily 
chart for this hospital was kept, showing the outside tem- 
perature, the average temperature in the building, the 
temperature of the circulating water, the wind conditions, 
and the fuel burned. 

The walls of this hospital have a U factor of 0.106. The 
windows 234, in. thick have three gasketed 7% in. 
sash which can be opened for cleaning. The windows are 
believed to have as much to do with the operating re- 
sults as the wall and roof insulation. 

The system was designed to circulate water through the 
radiators up to 200 F, but the chart shows an average 
of only 108 F throughout the winter, which maintained 
a building temperature 70 F or higher. On January 17, 
with the outdoor temperature of 20 F, the circulating 
heating water rose to only 130 F. In three days of below 
zero weather in December with a low of 8 F, the 
heating water averaged only 136 F. High winds and 
blizzards had little effect on comfort, and with rapid tem 
perature drops to subzero, there was a time lag of from 
three to five days, while the heating water temperature 
rose from 108 F to only 140 F. 

The radiation had been reduced by 57 percent of what 
would have normally been provided to compensate for the 
insulation and triple glazing. But it is obvious from the 
operating experience that a larger cut was warranted. 

For the 135 bed Virginia hospital, K, the consultant, at 


the start, suggested the advantages of insulation, double 
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triple glazed, was not affected by sudden fluctuations in outdoor temperature 


glazing, and the three unit boiler plant. The building 
committee approved the insulation, but not the double 
slazing; and instead of three boiler units totaling 200 
hp, two units aggregating 400 hp were installed. 

The final plans showed a forced outdoor air ventilat 
ing system. The ventilation required 13,000 sq ft of in- 
direct radiation in addition to 10,800 sq ft of direct 
radiation to heat the building. The result was an 
overheated building and upward of $100,000 wasted. 

Just consider these comparisons. If the New Haven 
hospital, D, could more than adequately heat its 1,600,- 
000 cu ft with 13,248 sq ft of radiation with a design 
temperature of zero F, why should the Virginia building 
with 1,137,000 cu ft be overloaded with 23,800 sq ft of 
radiation for a design temperature of 10 | 

Hospitals J and K have no insulation, but their rela 
tively low operating costs for year ‘round comfort are 
suggestive. 

Long Island Jewish hospital, with the double corridor 
plan, has panel heating and panel cooling. Deep well 
water is used for the cooling 

The little hospital. K, at Pearsburg. Va., was one of 
the first in the country to install a heat pump for year 


‘round comfort. Its per capita cost was $1.30 pel patient 


day. 


3 In. Wall Insulation Saves Up to 75 Percent 


Tables in the Heating, Ventilating, and Air Condition- 
ing Guide for 1956 give the relative heat loss through 
noninsulated and insulated floors, walls, and windows. 
With 3 in. of wall insulation, the Guide tables show sav- 
ings as high as 75 percent. With savings like that, in- 
sulation which will make the hospital warmer in winter, 
cooler in summer, and cut the heating fuel in half, should 
not be omitted. 

The cooling value of insulation is particularly signifi- 
cant also. Several week long tests, in several hospitals in 
the U. S. and Canada 


in adjoining buildings with and without insulation 


with recording thermometers 


demonstrated that the insulated structures average 8 F 


cooler in summer. without air conditioning. 





























How Giant Brains Aid Piping Design 


Flexibility problems that are too complex for human brains are being cracked quickly and 





MAIN STEAM PIPING AND STOP 
VALVE, center, with hot reheat pip- 
ing and stop valves on each side are 
evidence of complex calculations re- 
quired for this installation at the 
Suwannee River plant of the Florida 
Power Corp. Flexibility analysis of 
similar five-anchor main steam piping 
and hot reheat piping systems for a 
120,000 kw reheat machine operat 
ing at 1800 psig and 1000 F re- 
sulted in a direct cost saving to the 
client and eliminated a difficult struc- 
tural problem of providing restraints 
in a congested piping area near the 
turbine. The 
Black & Veatch, utilized the digital 
Midwest 


consulting engineers, 


computer facilities of the 


Research Institute 





economically by automatic digital computers. The author outlines typical current programs, 
describes briefly the equipment available, and explains his own program for machine calcu- 


lation. A previous article was in the May HPAC. 
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THE FORMIDABLE PROBLEMS of piping flexibility analysis 
are increasingly being solved by those electronic marvels 
of the computing world popularly known as “giant 
brains.” 
they work ? 


In the first place, there are two distinct types: (1) 


Exactly what are these giant brains? How do 


analog computers and (2) digital computers. 

In analog computers, some geometrical or mechanical 
or electrical quantity corresponds, by way of an analog, 
to the quantity under consideration. Most analog com- 
puters are designed primarily for the solution of differ- 
ential equations, usually those describing dynamic sys- 
tems; and the voltages between certain points in the 
circuitry correspond to the motions of the dynamic 
systems. 

Another common example of an analog computer is 
the slide rule. In this, ceriain lengths on the various 


scales correspond to the logarithms of numbers which 


The author is a member of HPAC’s hoard of 


contributing editors and has written several articles published in 


consulting and 


HPAC on the subject of piping design. 
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themselves may represent any physical quantities. Adding 
the lengths by moving the slide and cursor of the rule 
corresponds to that is, is the analog of adding 
their logarithms of the numbers, thus providing the 
logarithm of the product of the numbers. The numbers 
themselves, not their logarithms, are printed on the scales, 
so we do not have to use a table of logarithms when we 


use the slide rule. 


Digital Computers Are Arithmetic Factories 


Digital computers, on the other hand, perform arith- 
metic operations, A digital computer can do nothing 
that you cant do with a pen il and a pad of paper and 
a few million working years to do it in. 

In addition to the fundamental operations of arithmetic 

addition, subtraction, multiplication, and division 
a digital computer performs another very important 
arithmetic operation often forgotten, that of comparing 
two numbers and seeing which is the larger. 

One more arithmetic operation shifts a number to 
the left a given number of places, and throws away digits 
as they move off the left side and introduces zeros from 
the right; this operation can also shift numbers to the 


right in the same manner. 
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When it comes to such operations as taking the square 
root of a number, the machine must use the six funda- 
mental operations in the proper sequence to determine 
the successive digits of the desired result in just the 
same way as you would have to if you were extracting 
a square root using pencil and paper. 

Besides the six fundamental arithmetic operations, the 
machine can also accept information and make the an- 
swers available to the operator. It does this by such 
operations as: 

© “Read punch coded paper tape using automatic 
typewriter input.” 

e “Write results using automatic typewriter.” 

“Punch results on IBM cards.” 

“Read information from pune hed IBM cards.” 
“Record information on magnetic tape.” 

“Read information that is. stored on the magnetic 


tape.” 


It does this by closing electric circuits that operate the 


typewriter, card punch, or magnetic tape machine at 


the right time in the calculating cycle. 


Computer System Components Vary in Size 


The giant brains may indeed be giants that occupy a 
large room or even several rooms. But one digital differ- 
ential analyzer a special purpose computer takes 
little more space than a conventional desk calculating 
machine. Others vary in size. 

The National Cash Register Co. NCR-CRC 102A gen- 
eral purpose electronic digital computer is rather like a 
big metal box with rounded corners, 6 ft high, 214 ft 
wide, and about 414 ft from front to back. In operation, 
it emits a dull roar caused mainly by the blast of air 
provided by an integral fan which cools the electroni: 
components. On the machine’s small face are several tog- 
vle switches used mostly by maintenance engineers and 
27 little neon eyes which flash on and off so rapidly when 
the machine is operating that the human eye cannot 
follow their progress. However, a skilled operator can 
read these lamps to a certain extent, so that he can at 
least tell in certain cases what part of its own memory 
the computer is consulting. 

The machine is operated from a console built into 
a small part of a regular office desk. On the desk is an 
automatic typewriter a “Flexowriter” manufactured 
by Commercial Controls Corp. This typewriter is the 
primary means of putting information into the computer 
and of getting answers out of it. The console, the Flexo- 
writer, and the computer itself are all one needs with this 
system to solve the most complex problems 

However. for many problems, it is convenient to use 
some or all of certain auxiliary equipment available for 
use with the 102A. Two IBM card punch readers may 
be modified so that one can read information from IBM 
cards into the computer and the other can punch IBM 
cards with information taken out of the computer. These 
devices are each 4 ft high, 316 ft long, and a little over 


2 ft deep. 
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How Digital Computers Operate 


The internal “memory” of the computer itself has only 
1024 memory cells, each capable of storing 42 binary 
digits of information; this is roughly equivalent to nine 
decimal digits together with an algebraic sign, plus or 
minus. For some problems, this is not sufficient capacity, 
and the memory may be augmented by using up to eight 
magnetic tape auxiliary units, each of which contains 
over 100,000 memory cells. A disadvantage of the en- 
larged memory is that it takes the computer a longer time 
to “look things up on the magnetic tape” than it does 
to recall things from its own memory. Each of these 
magnetic tape units is 4 ft high, 214 ft wide, and 114 
ft deep. 

For some problems it is convenient to have the machine 
draw directly a graph of the results, and this can be done 
by use of an automatic plotter which is little over 3 ft 
tall, 214 ft wide, and 15 in. deep. 

In operation, this computer starts out at that place in 
its own memory where it is instructed to start. It consults 
its memory cells one after the other to see what it has 
been told to do. It performs each “command” and then 
goes to the next memory cell in sequence and performs 
the next command, and so on. 

The NCR-CRC 102A is what is called a “three address 
computer.” Each command is stored in the memory as 
a 14 digit number. the first two digits being the command 
itself and the next three groups of four digits each being 
the addresses. that is. the memory cell identification num- 
bers, of the operands for the command, Thus, 35-1221 
1222-2000 means ADD (that’s what the 35 says) THE 
NUMBER LOCATED IN CELL 1221 TO THE NUM 
BER LOCATED IN CELL 1222 AND STORE THI 
SUM IN CELL 2000. 

Another example: 21-0746-1142-0006 means PRINT 
(21) USING THE FLEXOWRITER THE CONTENTS 
OF SIX MEMORY CELLS. STARTING WITH CELI 
NUMBER 0746. AND IN THE MODE DESCRIBED BY 
THE NUMBER IN CELL 1142. This mode may. for 


ELECTRONIC DIGITAL COMPUTER, right, is combined 
with special typewriter and other auxiliary units to solve 
complex problems. Computer can graph results with automatic 


plotter 





example, imply that one is printing out numerical results 
in decimal form and printing only the first five of the 
nine decimals available. Or it may mean other combina- 
tions. 

Sometimes. not all of the parts of a command are 
used by the machine. Thus 11-0552-1456-0200 means 
START THE PAPER TAPE READING ATTACHMENT 
OF THE FLEXOWRITER AND RECORD INFORMA- 
TION FROM THE PAPER TAPE INTO THE COM- 
PUTER MEMORY STARTING WITH CELL 0200. 
The computer looks up the contents of cells 0552 and 
1456. but it doesn’t make use of this information. Ac- 
cordingly, special addresses which the computer can refer 
to very rapidly are used in these places. Two such special 
addresses are 2100, which always contains the number 
zero, and 3000, which contains certain information about 
where the computer is in its progress through the com- 


puting program. 


Example of Brief Program Given 


As an example, consider the following very brief pro- 
gram which reads some information to the computer, per- 
forms some arithmetic operations on this data, prints out 
the result, and repeats the whole thing with new data. 
Suppose the result of F 1B CD is desired, where 
1, B, C, and D are given numbers, for a whole sequence 
of sets A.B.C.D. 

First a punched paper tape is prepared as follows: 

0200-0100/A >» G&G ff ae 8 GC. #8 
cA. BB, €, D, sx 

This paper tape is prepared by writing on a Flexo- 
writer (not necessarily the one which is attached to the 
computer) just as written above, except that the numeri- 
cal values of the numbers A, and so on are actually 
written. Also. the symbol written above as an “x” isn’t 
really an “x.” but is a sper ial key called a “stop code.” 
The spaces indicate that the tabular key has been struck; 
later on this will cause the computer to gulp the informa- 
tion every time punched holes in the paper tape actuate 
the tabular key on the Flexowriter connected to the 
computer. 

Also, there are a few other differences. The hyphens 
indicated in the above sequence and in other places 
in this article are never actually written down; these 
have been indicated simply to break the numbers up 
into handy units for easy explanation. 

Next, the Flexowriter connected to the computer is 
used to fill the following commands directly into the 


( omputer memory: 


1 cel 


ce 


I 

I 

Ir 

In cel 
Ir 

Ir 

I 


ce 0? s put 00-0000-0001-0000 

Finally, the prepared paper tape is inserted into the 
Lape reader part of the Flexowriter connected to the 
computer and the tape button is pressed. Here’s what 


happens. 


The symbol /0200-0100/ tells the computer to start 
filling information in cell 0100 and to be prepared to 
start computing in cell 0200. The A, goes into the com 
puter in cell 0100 when the first tab comes along. Sim- 
ilarly B, goes into 0101, C, into 0102, and D, into 0103. 
The s starts the computation (in cell 0200) and the a 
turns off the tape read motor so that no more paper tape 
feeds through the tape reader when the computer is com- 
puting. 

Thus, the computer goes ahead with the command in 
cell 0200 which tells it to multiply (25) the contents of 
cell 0100 (where A; is stored) by the contents of cell 
0101 (namely the number B,) and record the product, 
1,B,, in cell 2000. 

The next command similarly produces the product 
C,D, in cell 2001. 

The third command says subtract (36) from A,B, in 
2000 the quantity C,D, in 2001, and put the result, E 
1,B, C,D,, back into cell 2000. 

Next, is printed (21) one cell only, 2000, in the man- 
ner described in cell 0206. This instruction tells the ma- 
chine to print only eight digits. 

Next, with the 1l-command, the Flexowriter is in 
structed to start the tape reader again and to start fill 
ing information in cell 0100. This it does, filling A, into 
0100, B, into 0101, C, into 0102, and D, into 0103. The 
s starts the computer going again and it takes up where 
it left off, executing the command 34-3000-2100-0200. 
This is a tricky but widely used command intended to 
obtain an unconditional transfer to the cell indicated 
by the last four digits. 

It works this way: the 34 says compare the magnitude 
of the contents of the cell indicated by the next four digits 
with the contents of the cell indicated by the next four 
digits after that, and if the former is larger, take the 
next command from the cell indicated by the last four 
digits. If it isn’t, go on with the next command in se 
quence. 

Now. cell 3000 never contains the number zero and 
cell 2100 always contains the number zero, so that this 
sequence always instructs the computer to take its next 
command from the cell indicated by the last four digits. 
This device is typical of the “tricks” which the com- 
puter programmer must use to accomplish his purposes. 

Starting over again in cell 0200, the same sequence of 
commands just finished is executed, this time with the 
second set of numbers (Ao. Bo, Co. 
the third set of numbers is operated on. But here the 


D.). In the same way, 


process stops; it is finished. In the last group (sxx) on 
the paper tape, the s started the third computation, and 
the first x turned off the paper tape during the compu 
tation. Now at the command in cell 0204, just after third 
result is printed, the 11-command turns on the paper tape 
reader and the x which it reads immediately turns it off 
again. The three answers have been printed out by the 
Flexowriter. 

The computing program above performed some of its 
operations in cells 2000 and 2001. The operation would 


have been faster if more data or more commands had 
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PIPE HANGERS support main steam 
and hot reheat pipe lines, here leaving 
pipe chase, at Suwannee River plant 
Note close clearances. Main steam piping 
conditions are 1600 psig and 1015 | 
The minimum wall thickness is 1 5/16 in 
Ihe 14 in. OD hot reheat piping design 
conditions are 570 psig and 1015 | 
Material for both lines is chrome-moly, 
meeting ASTM Specification A-335, 
Grade P-11 


been placed in the group of cells 2000 to 2007 inclusive, 
since the compulet is able to refer to these cells more 
rapidly than it is to its other memory cells, 0000 to 1777 


inclusive. 


Machine Uses Octal System of Counting 


This leads to the next point. Why 1777? Why 2007 7 
Why the 7’s? If the program above had been longer. 
would the next commands have been put in cells 0207, 
0208, 0209, 0210, 0211, and so on? No. The computer 
counts in an odd way. It recognizes no 8’s or 9’s without 
special instructions. It counts: 1, 2, 3, 4, 5, 6, 7, 10, 11. 
iz. 13, 4, 135; 16,. 17, 2, 2 


be written as 11. Thus, the number after 1777 is 2000; 


so that “‘nine” must 


and 2000 doesn’t mean two thousand, but rather “two 
times eight cubed,” or 1024. 

This is the “octal” system of counting and it is used 
because it goes so conveniently with the binary arithme- 
tic the computer uses internally. The machine can and 
does accept ordinary decimal numbers like 3.14159265 
and can and does put out results like 0.86603 in decimal 
form. However, before the machine can use decimal in 
formation it is necessary to convert these numbers to 
octal, using the machine itself and a special internal pro- 
gram to do this. Likewise. when the machine has ob 
tained a result, it will invariably be in octal form, and 
if a decimal answer is desired to be printed, the machine 
must be instructed to convert the octal answer to decimal 
form before printing it. 

The above example is the simplest sort of program, 
requiring only seven “words” of command. A piping 
flexibility program is much more complicated. Not only 
are many more commands required, but a much larger 
volume of data must be handled and for complex prob- 
lems, the main memory of the computer itself is not large 
enough to handle all the information. Thus, it becomes 
necessary to store information numerical data or pro- 
gram commands in other places, that is, on punched 
cards or on magnetic tape. In turn, the necessity of read- 
ing this information from the main memory onto cards 


or tape or from cards or tape back onto the main memory 


requires additional commands, thus adding to the com- 


plexity of programming. 
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Another factor complicates actual programs. Since 
human programmers make many mistakes, it is good 
luck as much as skill if a program “works” the first time 
it is tried. Usually a period of “debugging” is required. 
In order to “debug” most efficiently, using a minimum 
of valuable computer time, the program itself should be 
designed for easy debugging and should, if convenient. 
contain subprograms designed solely to assist in debug- 
oing, 

For example, in laying out most programs, the pro- 
grammer divides the operations into groups which are 
treated together and called “boxes.” One way to assist 
in debugging is initially to program each box so that the 
first command in the box is to print out the number as 
signed to the box. Thus, when computing, the Flexo 
writer may print No. 1 No. 2 No. 3 No. 2 No. 3 No. 2 
No. 3 No. 4 No. 5 00300017761770. This indicates that 
the program has started out correctly in Box 1 and went 
on without difficulty until it got into Box 5, having re 
cycled twice through Boxes 2 and 3. However, something 
went wrong in Box 5; the print 00300017761700 is a 
typical “error print” which the computer makes automat 
ically when something goes wrong. It assists the program 
mer in diagnosing his error. 

When the program has finally been debugged and is 
giving correct answers to test problems made up for 
checking purposes, the programmer can go through and 
replace all the box-number-print commands by uncondi 
tional transfers to the next larger memory cell, thus elim 
inating all the extraneous printing which was of use only 
during the debugging period. + 
Profess: 


Brock will outline his own computer program for piping flex 


In the next article, to be published in an early issu 


bility analysis, actually blocking out one of the subprograms in 
detail to show how the computer handles a fairly complicated 
sequence of ope rations 


Photos on pp. 10 ind 
National Cash Register 





Ventilation requirements of commercial, industrial spaces are being revised .. . 


New Chicago Ventilation Code 


Awaiting Approval 


TO KEEP ABREAST of new developments and new require- 
ments for ventilation of occupied spaces, the present Chi- 
cago Ventilation Code has been revised to provide for 
these changes. The task has not been an easy one, nor 
has it been done by one person. A special committee was 
organized to consider how the entire contents of Chapter 
81 of the Municipal Code of Chicago, devoted to the 
subject of ventilation, could be brought up to date. 

In the early stages of planning for this revision, it 
was determined that the present code did not define the 
conditions adequately for hazardous use applications in 
industrial areas. Therefore, it was felt desirable to pre- 
sent a section in the new proposed code on industrial 
applications and refer to the other applications in a com- 
mercial section. The special committee responsible for 
the preparation of the new proposed code, headed by 
John Dolio, partner in the firm of Shaw, Metz, and 
Dolio, architects and engineers, general chairman, is: 

a) Commercial Section 
William Goodman, consulting engineer, Chairman 

Mr. Goodman is a member of HPAC’s board 

of consulting and contributing editors. | 


ik. P. Steinberg. architect 


5. I. Rottmayer, consulting engineer, representing 
the American Society of Heating and Air-Con- 
ditioning Engineers 

A. H. Cronin, representing Sheet Metal Workers 
Union No. 73 

L. L. Narowetz, sheet metal contractor, represent- 
ing the Ventilating and Air Conditioning Con- 
tractors Association 

C. R. Kuglin, consulting engineer, representing the 


Chicago Association of Consulting Engineers 


b) Industrial Section 

E. P. Heckel, consulting engineer, Chairman, rep- 
resenting the American Society of Heating and 
Air-Conditioning Engineers | Mr. Heckel is a 
member of HPAC’s board of consulting and 
contributing editors. | 

M. D. Kalisher, architect, representing the Ameri 
can Institute of Architects 

Silas Cartland, consulting engineer, representing 
the Chicago Association of Consulting Engineers 

S. J. Troutman, representing Sheet Metal Workers 
Union No. 73 

P. R. West, sheet metal contractor, representing 
the Ventilating and Air Conditioning Contra 
tors Association 

Rudolph Houkal, consulting engineer, representing 
the Chicago Association of Consulting Engineers 

Ex-officio members (all of the City of Chicago) 

John J. Aeberly, chief, Bureau of Heating, Ventila- 
tion, and Industrial Sanitation 

A. H. Zimmerman, assistant chief, Bureau of Heat 
ing, Ventilation, Industrial Sanitation 

Richard L. Baran, chief, Div. of Industrial Hy- 


ciene and Hazardous Use Control 


Code Last Amended in 1947 


Each section of the committee considered the entire 
code having to do with ventilation of the spaces in which 
their respective applications were concerned. The last 
time the code was amended was in 1947, but it had not 
been completely revised since 1939 as there had been 


no real need for this since the desired changes could be 


Heating, Piping & Air Conditioning, June 1957 





accommodated rather easily by means of amendments. 

While it may be premature to outline the specific sec- 
tions of the new proposed code that are significantly dif- 
ferent, the highlights of these new proposed provisions 
are presented here as an indication of what is being 
changed. After the code has been adopted. it is planned 
to publish it in a future issue of HPAC. 


General Provisions Cited 


Ventilation is defined as providing and maintaining in 
rooms or spaces by natural or mechanical means, ait 
conditions which will protect the health and comfort of 
the occupants in the space. 

The ventilating requirements shall be based on the 
purposes for which the rooms are used. regardless of the 


building or structure in which it is located. 


Only Effective Area Need Be Considered 


In any factory room or department used for food, beer, 
or malt processing, where a large area is occupied by 
closed tanks, vats, kettles, or other permanently installed 
closed equipment thus leaving a reduced floor area 
and work space for a few process attendants the mini- 
mum ventilating requirements given in the code shall 
be adjusted to conform to the following: 

a) Rooms in which the total area of ventilating open- 
ing is 5 percent or more than the employees’ net work 
floor area may be ventilated by natural means. 

b) Rooms in which there are no ventilating openings 
or less than 5 percent of the employees’ net work floor 
area must be ventilated mechanically by supplying 1.0 


cfm per sq ft of net work floor area. 


Work Shop Requirements Stated 


When the work in the room is of such character that 
dangerous or noxious dust, fumes, mists, gases, odors, 
or other contaminants harmful to workers are given off, 
sufficient local mechanical exhaust shall supplement the 
other provisions for ventilating the space so as to remove 
the emission at the source and to prevent the escape of 
such contaminants to the occupied space. This mechani- 
cal exhaust shall be discharged to the outdoor atmos- 
phere, and suitable means for the collection and_re- 
moval of the contaminants shall be provided. The total 
air supplied from out-of-doors shall be equivalent to, or 
greater than the total air volume removed by the gen- 


eral and local exhaust systems. 


Air for Cabinet Spray Booths 


Cabinet spray booths for which the exhaust require- 
ment per code does not exceed 5000 cfm, indirect air 
supply to the booth from the adjacent area shall be per- 
mitted, provided that the maximum volume of air ex- 
hausted does not exceed the equivalent of lly, air changes 


per hr within the adjacent area. 
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Provide for Recireulated Air 


The air supply for every ventilating system. either 
natural or mechanical. shall be taken directly from out 
of-doors. except: 

a) When air is supplied by a mechanical ventilating 
supply system, a portion of the code required ail supply 
may be recirculated, provided the system is equipped 
with such devices for control of temperature, and dust 
content in the spaces to be ventilated and that the con 
ditions of the air so supplied, (except as to temperature } 
are substantially the same as though all of the supply air 
were taken from out-of-doors. The portion or volume of 
air so recirculated may be considered as exhaust from 
the rooms from which it is withdrawn. Under such con- 
ditions, not less than 33-1/3 percent of the code require 
ments shall be taken from out-of-doors by the mechani 
cal ventilating supply system; and 66-2/3 percent of the 
code requirements may be recirculated air, plus any ad- 
ditional air volume of system design capacity in excess 
of code require ments 


A 


greater portion of the code-required air may be re 
circulated, provided the system is also equipped with 
effective adsorption devices so the conditions of the air 
so supplied (except as to temperature) are substanially 
the same as though all of the supply air were taken from 
out-of-doors. Under such conditions. not less than 15 pet 
cent of the code requirements shall be taken from out 
of-doors by the mechanical ventilating system: and 85 
percent of the code require ments may be recirculated ait 


Where adsorption equipment is used, means for main 


taining the effectiveness of the adsorption process shall 


be provided. All equipment shall be so arranged that at 
least 50 percent of the required air supplied by the sys 
tem may be taken from out-of-doors. The outside air in 
take shall be so arranged that at least 100 percent of the 
required air supplied by the system can be taken from 
out-of-doors. 

b) When air is supplied by a mechanical ventilating 
supply system which is not equipped with devices pre 
scribed in (a) then only such portions of the air vol 
umes of the system design capacity in cfm that exceed 
the total code requirements in cfm may be recirculated 
during the time of room occupancy. The air intake and 
all equipment and ducts shall be so arranged that all of 
the code required air supplied by the system can be taken 
from out-of-doors, with provisions made for release or 


exhaust of such air to the atmosphere. 


Fire Prevention in Ducts Clarified 


The materials used in every mechanical ventilating au 
supply and air exhaust systems shall be of sheet steel or 
Materials shall be non-al 


sorbent and of moisture resisting character, which will 


other approved materials 


not burn, char. or contribute to the intensity of fire flame 
spread when in contact with fire. This requirement does 
not apply to air filters as used for air filtering systems, 
and acoustic material as used inside ducts for sound re 


+ 


duction. ; 
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COOLING SYSTEMS were often of considerable size. 


150,000 cfm of air to 


How “Trial and Error” 


Evaporative Cooling 


Pioneered 


a cotton mill in India 


Commonplace today, air condition- 
ing practices and fundamentals de- 


rived from evaporative cooling were 
hard won by the early pioneers. 


Arduous efforts in research and de- 
velopment — in theory, design, and 


application — forged the basic con- 
cepts underlying the industry today. 


Air Conditioning 


BY LOGAN LEWI: 

Vice President 

Carrier Corp. 

An ERA that had a profound effect 
upon the development of evaporative 
cooling and the whole air condition- 
ing industry was the early period 
1899 to 1920. During those 


years. industry pioneers forged the 


from 


engineering practices and funda- 

mentals of evaporative cooling that 

eave birth to air conditioning. 
This “child” had been named in 


112 


advance. Compressed air nozzles and 


other devices for atomizing water 
had been developed and used for 
humidifying textile mills. The way 
in which they worked was almost 
literally that of “pumping the humid- 
ity up.” Evaporation provided some 


effect, but 


pended entirely upon the whims of 


cooling how much de- 


infiltration as encouraged by open 
windows and roof ventilators. 
Stuart W. Charlotte, 


N.C., first used the term “Air Con- 


Cramer, of 


ditioning” in promoting an im- 
proved atomizer which was patented 
in 1906. Exactly what may have in- 
spired this coinage is unkown. Un- 
doubtedly. Mr. Cramer was 


that fibers could be 


tioned” uniformly by 


aware 
textile “condi- 
much more 
exposing them to humid air than by 
sprinkling them with water. Carrier 
Air Conditioning Co.*, organized in 
1907 as a subsidiary of Buffalo Forge 
Co., put the wider 


term to a com- 


mercial use. 
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CONDITIONED 


; 
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él 


AIR OUTLETS were little more than 


about 1915. Duct construction, however, was well refined 


The first installation of a central 
apparatus for air conditioning also 
preceded the christening. The 
Sackett-Wilhelm Co.. of Brooklyn, 
N.Y., instituted, in 1902, a search 
for a man who could devise a sys- 
tem for controlling humidity in their 
multicolor 


printing plant. They 


wanted to free themselves from 
weather troubles. 

The man turned out to be Willis 
Carrier, and the plant which he de- 
signed employed refrigeration for re- 
ducing the moisture content of air 
by condensing it upon crude coils of 
2 in. pipe. This venture into a new 
field aroused a new interest. He al- 
ready had an interest in hot blast 
heating systems, and here was a 
new application that might create a 
new market for the component parts. 

The development of air washers 


for cleaning the air which was used 


Engineering Corp. was organized 
en employees of Carrier Air 
1930 Carrier Corp. was 
r of Carrier Engineering Corp 
wick-Kroeschell Co., and York Heating 


Ventilating Corp 
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in ventilating public buildings had 
also preceded the christening. John 
Zellweger, of St. Louis, Mo.. had. 
in 1899, conceived the idea of wash- 
ing air by wetting the blades and 
the housing of the fan which handled 
it. Richard H. Thomas, of Chicago. 
Ill., had designed the “Acme Wash- 
er’ in 1900 which relied primarily 
on contact between air and_ sheets 
of water. Willis Carrier, as chief en- 
gineer of the Buffalo Forge Co., fol- 
lowed closely with a design which 
featured a multiplicity of spray noz- 
zles and an eliminator 
January 2, 1906 


remove minute particles of water. 


patented 


which would 


Humidify Cotton Mill 


Practical experience with air 
washers demonstrated that air was 
humidified and cooled as it was 
being washed. This effect on room 
conditions, pointed toward another 
potential market, as high humidities 
were known to be of considerable 


value in textile processing. As a re- 
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holes in a duct 


washer was sold to the 


Mill, Belmont. 
N. C., and installed about 1906. 


Follow-through promptly 


sult, a 
Chronicle Cotton 
revealed 
some encouraging results and some 
wholly unanticipated failures. Afte1 
a means of heating the spray water 
had been provided, the desired rela- 
tive humidity could be maintained. 
but only as long as heating was re- 
quired. But the heating season for a 
textile mill was much shorter than 
the winter. Internal heat came from 
somewhere, and in a spinning room 
the gain was usually greater than the 
transmission loss. The Chronicle Mill 
washer had been installed as part of 
a hot blast heating system and was 
sized for heating instead of cooling 
requirements. 

With the approach of summer, the 
mill’s dry bulb temperature went 
up and up; and relative humidity 
went down and down until it had 
fallen about 30 percent below the de- 


Adding 


nozzles and hiking the water pressure 


sired level. more spray 


helped some but not enough. Textile 








mills needed constant relative hu- 


midity throughout the year. Raising 


the dew point of ventilation air 


helped with humidity but, at the 


same time, raised the DB tempera- 


ture and made a hot place still hotter. 


Refine Humidifier Design 


An investigation of causes brought 


three previously unrecognized facts 


to light 


be constant over a fairly wide range 


Relative humidity would 


of DB temperature, if and when the 
difference 


and dew point 


between DB temperature 
dew point depres- 
sion temperature was approxi- 
do this, the 


to absorb heat in order 


mately constant. (2) To 
system had 
to hold the 
(3) The 


ternal heat was the 


DB temperature down. 
preponderant source of 
power transmitted 
by seemingly guiltless countershaft- 
ing and belts or ropes and expended 
in driving mill machinery. 

Analysis also made it clear that 
the size and cost of a system could 
be reduced to a minimum if the cool- 
ing or saturating efficiency of the 


could be 


spurred refinements in 


increased. This 
More 


or ifices were 


washer 
design. 
nozzles with smaller 


added and higher water pressures 


were utilized. Saturating efficiency 
was raised from around 65 percent 
to a full 100 percent. The new model 
“Humidifier” and was 
first described in the 1906 edition 
of a catalog entitled “Buffalo Ai 
Washer and Humidifier.” This was 


real progress as it cut the 


was called a 


requisite 
air volume drastically, about in half 


for humidities above 75 percent. 
Calculate Solar Load 


Meanwhile, 


also been recognized as an important 


solar radiation had 
factor in the cooling load. It was first 
used in the calculations for the 
Huguet Silk Mills, Wayland N. Y.., 

1906. “Ned” Stacey 
president and member of the board 


of the ( 


now senior consultant with the Car- 


later a vice 
varrier Engineering Corp. and 


rier Corp. searched the library in 
Buffalo and found that the 


government had made 


French 
some obser- 
vations in the Sahara desert and had 


114 


published the data. Mr. 


worked out 


Carrier 
correction factors for 
incidence and for glass, 
wall. and roof surfaces. In 1907, 


“Ed” Heckel also a vice 
dent and member of the board of the 


angles of 
presi- 


Carrier Engineering Corp. later on, 
and now a consulting engineet 

supervised the installation of the sys- 
round ducts that 


blast 


tem, including the 
were commonly used in hot 
heating practice. 

As complete proof of confidence, 


the contract contained a guarantee 
that the system would be capable of 
maintaining a relative humidity of 
65 percent throughout all four sea 
sons of the year. 

The end of 1909 marked two sig- 


nificant advances in engineering 


routine. Humidifiers were standard- 
ized and selected from data sheets, 
no longer individually designed for 
each job. And, it is interesting to 
note, the data books were made small 
enough to be concealed in a hip 


por ket. Books 


stances. condemn the 


could, in some in- 
possessor as 
more dependent upon book know!l- 
edge than upon practical experience. 
emerged from 


Estimating routine 


a few scratchings on any handy piece 
of paper into that of a fill-in on a 
printed form. The items were identi 
cal in prin¢iple with the ones now 
in constant use, although less com- 
prehensive in detail. The principal 
items were heat gains from the sun. 


people, and electrical energy. Provi 
sion was made for inward transmis 
sion on northern exposures but used 
only for humidities of 75 
or higher. New 
been added and old ones refined but 
both 


still in daily use. 


percent 
factors have since 


principle and procedure are 


Prepare Hygrometric Chart 


These advances served to empha 
size deficiencies in both scientific 
knowledge 
Marvin’s 


reprinted by the U. S. 


and psychrometric data. 
Tables.” 
Department ol 


“Psychrometric 
Avriculture in 1910 from stereotype 
1900. were considered 


Its 67 pages of tables pro 


plates made in 
the best. 
vided a means “For Obtaining the 
Vapor Pressure, Relative Humidity, 
and Temperature of the Dew Point 
from Readings of the Wet and Dry 


Bulb Thermometers.” 
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TEMPERATURE OF DRY BULB 


HY GROMETRIC 


CHART believed to have been drawn in 1904, like the 


67 pages of psychrometric tables it replaced, was based upon an empirical 


formula derived from many simultaneous readings of dry bulb, wet bulb, 


and dew point temperatures 


Heating, 


Piping & Air Conditioning. 


June 1957 








ADIABATIC HUMIDIFIER EFFICIENCY in a textile mill is shown here 


As the air was washed, saturated, and diffused in the mill, effective tempera 


ture was reduced from 82 F outdoors to 


(he awkwardness of this format. 
led to the 
believed to be the first 
Chart.” The 


appears in a 


preparation of what is 
“Hygrometri 
earliest record of it 
1906 catalog. On it. 
“Curved Lines Representing Percent 
of Saturation.” and “Straight Lines 
Representing Wet Bulb” were plotted 
against “Temperature of Dry Bulb” 
and “Grains of Moisture per Cu Ft 
of Air.” In format, it and the psy- 
chrometric charts we use today are 
identical. 

The data for both tables and chart 
were based upon an empirical form 
ula deduced from many simultaneous 
readings of DB, WB, and dew point 
temperatures. Willis Carrier believed 
that there were errors in the form of 
the equation as well as in the con- 
stants employed and questioned the 


accuracy of both data and formula. 


Develop New, Basic Formula 


His response to this challenge 


brought a new and basic concept. 
“When dry air is saturated adiabati- 
cally, the temperature is reduced as 
the absolute humidity is increased. 
and the decrease of sensible heat is 
exactly equal to the simultaneous in- 
crease in latent heat due to evapora- 
tion.” If this is true and it is - 
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76.5 F indoors 


a law can be expressed in a tormu 
based upon the equality of the two 
This led to the development and 
presentation of his “Rational Psy 
chrometric Formula” at the annual 
meeting of the American Society of 
Mechanical Engineers on December 


3, 1911. 


cant statement: “It is the 


Included was this signifi- 
purpose 
of this paper to apply these final data 

for the solution of all problems 
pertaining to psychrometry and 
to air conditioning.” 

The presentation also included the 
first Psychrometric Chart in the basi: 
form which is in general use through 
out the world today. The outstanding 
addition was total heat; the out- 
standing change, from a cubic foot 
of air base to a pound of dry air 
base. Percentage saturation became 
percentage humidity. The values of 


total heat and absolute humidity 


were based on one pound of dry alr. 


Industrial Installations Lead 


During the first two decades, the 
market for evaporative cooling pro 
vided most of the stimulus and most 
of the wherewithall for carrying on 

The improvements in _ practice 
which promptly followed the Chron 
icle Mill installation led to a rapidly 
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installations 


Although its 


increasing number ol 


n other textile mills 


mst wa much higher evaporative 


1: , 
cooling became salable largely on a 
count of its benefits to labor. By 1920 
crown to such num 


th textile fhe ld offered the 


tions had 


major opportunity tor ait condition 
nie 
these textile installation 


med lor evaporalive cool 


id the maintenance of constant 
humidities. No on 


ridicule or worse by sug 


dared to invite 
resting that 
in a textile mill, refrigeration would 
be worthy of its cost. Not until about 
1940, was refrigeration added to th 
evaporative cooling system, and more 
to go by before the first 

eneral icceplance he 


this creative era. cooling 


ith refrigeration had been applied 


industrial plar ts. 


hotel 


i 
rooms, department stores, and 


in certain 
dining 
other places But they were relatively 
relatively 

All di 


were based primarily 


lew in number and _ not 


substantial dollar volume 
Signs, however. 
upon the art and science which had 
been developed in evaporative cool 


practice 


Theater Sets Stage for Comfort 
Such was the case in Grauman’s 

Metropolitan Angeles, 

in 192] practice 


led to an overhead air distributing 


theater, Los 
Chere, industrial 
system which brought some ridicule 
at the time as the “upside down sys 


tem.” Its dramatic success, however 
led to a rapidly increasing numbet 
of similar installations that brought 
the first great upsurge in the com 
fort field and set the stage for self 
contained and small unitary systems 
hydro 


when the first fluorinated 


carbon refrigerant made them pos 
sible about a decade later. 
Thus, the 


ind the fundamentals which were de 


engineering practices 


rived from evaporative cooling have 
now become so comm pla through 
daily use that. to man {t may seem 
inconceivable that so | yeal have 
elapsed since the pioneers faced them 


is unknowns and eked oul their solu 


tions. often by trial and error 





Six basic factors are the keys to ef- 
industrial 
the 


maintenance job; size of the mainte- 


fective measurement of 
piping maintenance: size of 
nance force; degree of maintenance 
efficiency; quality of maintenance; 
quantity of maintenance; accuracy of 
The 


each one and shows how it can be 


estimating. author discusses 
applied in achieving a more efficient 
plant piping system and more effec- 


tive planning and control of piping 


maintenance. 


How to Measure Piping Maintenance 


AT WHAT LEVEL is piping mainte- 
nance most economically performed? 
Many plant and maintenance engi- 
neers, as well as management execu- 
tives, faced with this problem said, 
in a survey of 117 plants, that they 
like to know 


dustrial plants were doing about pip- 


would what other in- 


ing maintenance in order to compare 
policies and piping maintenance cost 
data. 

The piping maintenance statistics 
of one industrial plant cannot be 
used to gage or measure the eflective- 
ness of the piping maintenance in 
another plant, of course. But what 
figures are available might serve as 
an indicator for comparison. 
heating 


sales 


The 


and industrial division, Warren Barr Sup- 


author is manager, 
ply Co. 

Other recent articles by Mr. Pinske on 
industrial piping maintenance have been 
published in the November 1956 through 
May 1957 issues of HPAC. 
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However. only & percent of the 
plants surveyed keep accurate cost 
records of labor and material. There- 
fore, they do not know what their 
piping maintenance expenditures are. 
Equally surprising is the finding that 
92 percent of the plants do not know 
what their piping maintenance ex- 
penditures should be. 

Some plants are trying to operate 
their piping maintenance  depart- 
ments on a cost formula, yet at the 
failing to examine how 


same time 


much piping maintenance is re- 
quired. Some managements fail to 
consider the very important indirect 
costs, such as downtime, poor prod- 


uct quality, and lowered output. 


Visualize Total Job 


Here are some of the basic factors 
to consider in any effort to improve 
the measurement of piping mainten- 


ance, 


Heating 


The size of the piping maintenance 
job varies greatly from plant to plant. 
In plants that have been in operation 
length of time, it is a diffi- 
task to set up an 


for any 
cult organization 
that will increase operating efficiency 
and decrease the piping maintenance 
expenditures. Management must first 
make a complete inventory of all 
the physical assets. 

Sixty percent of the industrial 
plants covered by the survey have 
no records of their piping and very 
few keep their drawings of plant 
piping systems up to date. The ma- 
the 


plants is either concealed, in large 


jority of piping in industrial 


groups of piping, in inaccessible 
places, Or poorly identified. Since it 
is often difficult to find pipe lines, 
many manhours are wasted. 

The next objective is to list the 
requirements that are necessary to 
maintain all these piping assets in 


efficient working order. Piping sys- 
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tems, for example, require inspec- 
tions, replacement, adjustment, clean- 
ing, repairing, and overhauling of 
the various piping components, such 
as traps. regulators, packing boxes 
of valves. and expansion joints. 

An analysis of this type is difficult 

make and must be thorough. It 


can be compared to setting up a 
schedule of preventive piping main 
tenance in a new plant to assure the 
most economic and efficient operat 
ing condition. 
Therefore, in an old plant it is 
necessary to add the work needed to 
restore it to good shape, taking the 
factor of repairs as well as upkeep 


With 


maintenance, re 


into consideration. adequate 


preventive piping 
pairs and emergencies will averag 
LO percent or less of the total piping 
maintenance expenditures. This does 
not include new piping. 

Several of the progressive manage 
ments of industrial firms contacted 
in this survey have used this typ 
of preventive maintenance organiza 
tion with good results for the past 


A 


several years . few of the other 


plants are going to reorganize th 
pipe fittings department because their 
piping maintenance expr nditures are 
considered excessive. 

An organizational plan of this type 
is positive proof for the plant or 
maintenance engineer who requires 
more money or additional pipe fitters 
to perform the required piping main- 
tenance. In this way. top manage- 
ment will be able to clearly visualize 
the complexity of the piping main 


tenance function. 


How to Size Maintenance Force 


The size of the maintenance force 
is obviously based upon the accurate 
amount of piping maintenance re- 
quired. One possible method that is 
successfully used in several large in 
dustrial plants is to convert each 
item of the work load into manhours 
for the pipe fitting department. Each 
required pipe fitting job must be 
analyzed down to its last 
work 
applied for the 


( ompo- 
nent, and then measurement 
standards must be 


various jobs. The production depart- 
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ments have successfully used this 
method for many years. 

Theoretical knowledge is not ade 
quate to organize a workable meth 
of the intricacies ol 


work. 


nance cannol be organized on a mass 


od because 


maintenance Piping maint 


produc tion basis. Therefore, manage 
ment should know the plant engineer 
and the capabilities of his pipe fitting 
supervisors. This will help to estimate 
the manhours and skills needed for 
each job, and also the level of skilled 
employees working in th 


Phese 


at the present time in the pipe fitting 


plant 
methods are in partial us¢ 
departments of industrial plants and 
operate at great varying degrees ol 
efficiency 

These samt prin ipl Ss may hye ap 
plied to determine the size of the pipe 
fitting department after separating 
the work load into all of its compo 
nents. The pipe fitting department 
must be of the proper size to handle 


required. \ 
thorough plant study of this kind will 


the number of jobs 


reveal exactly how many pipe fitters 
are required and how much, if any 
of the work load should be subcon 
tracted to an outside piping contrac 
tor. This is a very economical prac 
tice followed in the majority of all 
plants. 

Management must not fail to rec 
ognize the fact that as a plant be 
comes older or increases its number 
of working shifts, more maintenance 


expenditures are required. 


How Efficient Is Department? 


The efficiency of 


tenance department, in the simplest 


a piping main- 


sense, is judged by the time it takes 
the men to do the various jobs. As- 
suming that product quality stand- 
ards are held constant, the cost of 
piping maintenance will immediately 
begin to show a downward trend if 
a pipe fitter is shown an easier meth- 
od to perform a job, is given new 
or better tools, and if the time lost 
looking for material can be elimi 
nated. Good morale, as initiated by 
attitude 


managements towards the 


pipe fitting department, is also a 
large factor. 


To measure the efficiency of the 
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pipe fitters is to check their perform 
ance against the original job esti 
mate. provided that the piping super- 
estimate. 


visor originally made the 


he pipe fitters ti. uld not be told 
the number of hours they have in 
\ report on 


which to complete a iob 


hudeet perform 


piping maintenance | 


ince does not necessarily measure ef 
herency but only reveals how close 
the pipe hitting department has come 
to the expenditure eoal 

The only clear measure of work is 
the rate of output. To measure th 
rate of output of a pipe fitter, it 1s 
necessary to apply the same tech 
niques as used to measure the rate 
of output of production worker. In 
pipe fitting maintenance is In pro 
duction, it is possible to base th 
time allowance on past experience, 
scientific work measurement, accu 
rate estimates, and comparison with 
the identical work done by an out 
contractor working on a 


side pipin y 


I 
contract bas 


How to Check Quality 


The quality of pipe fitting main 
tenance will be disclosed by physical 
inspection for defects and by per 
formance tests. The pipe fitting su 
pervisors make up the first line of 
inspectors. They are responsible for 
observing that each piping iob meets 
the predetermined standards 

| sually 
ire written specifications to use as 
work 


industry is just beginning to investi 


gate the 


in production work there 


i gage tol comparison, but 
possibilities to develop and 
use standard practice instructions for 


job. While 


the pipe fitters are working on a job, 


each piping maintenance 
co0d supervisory inspection is the 
best way to assure high quality work. 

Some of the larger plants have the 
production technique of final job in- 
spection for all phases of their pro- 
duction and maintenance by having 
a permanent inspection corps report 
ing directly to the administrative 
branch of top management This 
corps is responsible for all preven- 
live piping maintenance inspections, 
as well as job conditions, and quality 
of performance inspections. These in- 


spectors must be spec ialists in piping 
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maintenance as they are in produc- 
tion. They know what to look for and 
what remedy is needed. 

The quality of piping maintenance 
can be checked by various specifi 
performance tests. One of the best 
clues as to the quality of piping 
maintenance is how well the plant is 
running as far as the basic piping 
St rvices are concerned. 

The reasons for repairing the pip- 


should be 


to the plant engineer. 


ing equipment reported 
periodically 
viving a code breakdown of the rea- 
sons for every significant piping re- 
pair made in the plant. A category 
on wire drawing of valves, fittings, 
and flanges would point to the fact 
that proper planning or scheduling 
of a particular job could mean the 
difference between a five cent gasket 
and about 45 minutes labor to in- 
stall it, or the alternative of a new 
gasket and new set of flanges. and 
if welded. the services of a welder 
plus the labor to do the mechanical 
installation. 

For example, on a 4 in., 150 psig 
steam line. the approximate cost of 
labor and material for the above 
mentioned job is eight times greate1 
deferred until the 


flanges become wire drawn. The pip- 


when the job is 


expenditures rise 


job is put off to a 


ing maintenance 
rapidly when the 
later date. 
Categories on corrosion and trap 
replacement would indicate a need 
quality 


for higher equipment 01 


more frequent preventive mainte- 
nance. A code item such as operator 
abuse of air valves and hoses would 
place the fault where it really be 
longs, on production. The location of 
frequent repairs will usually indicate 
areas of poor maintenance. If ade- 
quate records are kept, an analysis 
of repetitive repairs will reveal any 
poor quality piping material, or im- 
proper selections. 

On all piping equipment, one of 
the best methods of providing inspect 
tion is to have the production supet 
visors send a weekly report to the 
plant engineer on all visible piping 
defects in their departments. 

The amount of piping maintenance 
is one of the most difficult problems 


confronting management today. Man- 
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agement is interested in knowing 
whether it is under maintaining, over 
maintaining, or just doing the right 
amount. The plant engineer should 
know the size of the job and the 
number of pipe fitters required to do 


it. If he 


visors should know. 


does not. his piping super- 
They should also 
know through practical experience if 
the maintenance goal is set too high 


or too low. 


How Much Maintenance? 


is a point of diminishing 


return when good piping mainte- 
nance will not result in a definite 
turn on management’s investment. T 
locate this point of diminishing 


difficult. 


ago Commander R. S. 


turn is. of course. 

A few vears 
Stewart, as officer in charge of naval 
Pearl Harbor, Ha- 


wail, investigated the theoretical as- 


maintenance in 


pect of maintenance and then applied 
practical experience to the problem 
of adequate maintenance. He set up 
a “casualty frequency index,” to his 
maintenance of automotive and 


weight handling equipment. This 
analysis procedure at Pearl Harbor 
takes about 10 manhours a week with 
tabulating equipment. 

The same principles can be applied 
to piping maintenance in industrial 
plants in the following manner. The 
index for piping maintenance can be 
set up to show the number of main- 
tenance jobs per 1000 lb of steam, 
1000 cu ft of air. 1000 eal of water. 
oil, or chemicals, or quantity of fuel 
per month. An index of this type re- 
flects the number of times a particu- 
lar repair is needed on a particular 
piece, or type, of piping equipment. 
It also reveals whether the type or 
brand of product is performing satis- 
factorily. The index automatically 
adjusts itself to actual operations, 
fuel consumption, or services pro- 
vided to allow a fair comparison. 

An index of this type may also be 
used to set up a preventive mainte- 
nance schedule. Piping maintenance 
jobs. outside the schedule, could be 
called nonscheduled jobs. They may 
be either emergency jobs required to 
interim jobs 


repair breakdowns, o1 


lo prevent breakdowns. By a careful 


Heating. 


coding of each type of job and _ not- 
ing the manhours on the work o1 
ders, it is then possible to develop a 
card record of casualty frequency 
indexes. This record will itemize the 
number of jobs, total hours, and av- 
erage 


hours per job for these three 


types of jobs: scheduled, interim, and 
bre akdown. 

The cards should be analyzed each 
month for the relationship between 
SC heduled and unst heduled jobs. Nor 
mally, when the ratio of unscheduled 
to scheduled is high, it means that a 
particular item is being missed at 
scheduled inspections. The time ta 
bles on the inspec tion list, to increase 
the frequen v of inspection, must be 
adjusted. Conversely, if the ratio is 
low, it usually means overmainte 
nance, 

The casualty lrequency index is a 
measure of piping maintenance cost 
and must be watched. This index re 
veals to management whether piping 
maintenance expenditures should be 
increased or decreased. After a plant 
survey is made of all piping equip- 
ment, experience will indicate the 
level of piping maintenance required. 

The practical approach will show 
piping 


a consistent reduction in 


maintenance expenditures. 


Estimate Carefully 


Careful estimating should be the 
objective of an efficient and progres- 
sive pipe fitting department. The best 


laid plans can go astray because of 


increased material costs or necessary 


changes. Therefore, management 
should not frown upon the additional 
expenditures, sometimes required. 
Some managements have failed to 
realize that if they require the pip- 
ing jobs to be completed in the num- 


ber of estimated hours approved for 


a particular job, they will soon find 


that all piping jobs stay within the 
appropriations. The end results are 
that either piping maintenance costs 
increase, because of unnecessary 
manhours spent on the job, or the 
piping maintenance is deferred until 


later, often with disastrous results. 4 
{nother article by the author on piping 


maintenance will be published in a future 


issue of HP AC 
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How Government’s Air Conditioning 


Program Is Shaping Up 


To develop a better understanding of the 
need for and the economic values of air con- 
ditioning, 400 representatives from govern- 
ment and industry met in Washington recently. 
This government-industry symposium on air 
conditioning was sponsored and planned by 
the General Industrial Equipment Div. of the 
Business and Defense Services Administration 
of the l 


Recognizing that air conditioning is a mod- 


S. Dept. of Commerce. 


ern necessity for all government installations 
in areas where it is warranted, they met with 
the purpose of: 


|) Pooling the knowledge Of} government 
and industry in an effort to obtain the maxi- 
mum benefit of money and manpower spent 
on air conditioning, and 

2) Laying the groundwork for an active 
program of government-indusiry cooperation 
in the study of present and future common air 
conditioning programs. 

Speakers included key men in both govern- 
ment and industry. Highlights of their talks 
are presented here. 

A previous report of the meeting was pre- 


sented in the May HPAC, 


e how Defense Dept.’s air conditioning program looks 


“BECAUSE of our overall responsibility, the Defense Dept. 
is properly interested in the complete year ‘round control 
of the temperature, humidity, and quality of the air with- 
in structures occupied by military and civilian personnel 
of the armed forces.” said Floyd S. Bryant, Assistant 
Secretary of Defense (properties and installations). 

“The Dept. of Defense, in line with the trend in com- 
mercial buildings is also making extensive use of summe1 
climate control,” he said. “We estimate that the value of 
cooling plants and systems installed in the three military 
departments is not less than $200 million. The annual 
maintenance cost is approximately $10 million. 

“As in civilian applications, much of our summet 
climate control is required to support functions which 
could not operate effectively without this modern aid. 
Such activities as precision machine operations, optical 
shops, research laboratories, underground air defense 
command centers, and various communication facilities 
must have cool, dehumidified, filtered air to carry on 
their functions. 

“Moreover. hospitals and related medical and dental 
facilities of the armed forces in warmer sections of the 
country contain substantial areas of climate controlled 
space. While not all of these facilities are completely ait 
conditioned, in many of our hospitals even general ward 
space is equipped with vear “round climate control. In 
addition to the medical requirement for cooling hospitals 


and clinics, we have acknowledged the humanitarian 
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aspect and morale of the sick and convalescent 

“In the field of training the Dept. of Defense may b« 
generally ahead of civilian counterparts in providing 
means of climate control.” said Mr. Bryant. “Civilian 
schools and colleges operate on a very reduced basis, if 
at all, during hot weather, but those in the Dept. of De 
fense continue the year “round. We believe adequate con 
trol of the atmosphere within training structures is an 
excellent aid to the instructional process. For instance, 
some mechanical and electronic training aids product 
enough heat to require cooling even in winter. Then, too, 
we frequently must accommodate abnormal training 
loads. with the result that classrooms and other training 
facilities are often overcrowded. Climate control in these 
cases can be very helpful in maintaining alert responsive 
students. 

“Since training costs in the military departments can 
be relatively high, it is just good common sense to do 
everything we can to assure maximum efficiency. Accord 
ingly. training facilities rank high on our priority list for 
climate control—but I must acknowledge that a substan 
tial majority of these facilities still don’t have it.” 

Under the heading of military necessity, Mr. Bryant 
also imcluded the work the Dept. of Defense is doing in 
the field of air habitability in submarines and surface 
ships and in high speed aircraft. “Obviously, we have 
some rather unusual problems in this kind of equipment,” 


he said, 
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MANY GOVERNMENT BUILDINGS in Washington have 


‘round 


air condi- 


tioning systems that were recently installed or modernized. Others are being expanded 


Workable 
habitability 


for improvement, Mr. 


and many 


still 


solutions are being found to these 


other air problems, but there is room 
Bryant said. 
solutions cannot be applied 


“Unfortunately, the same 


to both ships and aircraft,” he said. For example, a num- 
ber of companies are working on very compact and light- 
weight equipment for high speed aircraft which takes 
hot air out of the jet engine itself and through a numbet 
of steps—principally compression through rotors operat- 
ing as high as 100,000 rpm—produces air temperatures 


of zero or below. 

“We are and bulk of 
auxiliary equipment in ships and submarines, as in air- 
craft. 


always seeking to reduce weight 
But the high speed compressors which make pos- 
sible miniaturized equipment in aircraft produce noise 
levels that are totally unacceptable in ships. The banshee 


wail of a 100,000 rpm compressor may make no difference 


to the pilot flying at supersonic speed, but it would pre- 


sent an impossible noise condition within a submarine 
hull 
enemy's detection devices. 

The Navy. he said. is 
noise and vibration as well as space and weight in all its 
call fon 


as a matter of military necessity. 


not to mention the leads it would provide to an 


interested in ways to reduce 


climate control systems. “Navy specifications now 
air conditioning. in all 
ships from destroyer escort size on up. Our equipment is 
for we are 


not as elaborate as that on commercial liners. 


not disturbed by variations of a few degrees from one 


compartment to another. But it is obviously necessary. 
particularly as we are incorporating more heat producing 


equipment all the time. notably in electronic devices. 
‘Air conditioning has so far 
feasible in the heat 


ship the where we 


proved completely in- 


biggest yroducing areas aboard 
| 


engine rooms continue to rely on 


120 


circulation of outside 


habitable 


problem before long. 


air to keep temperatures within 


limits. But we will need a solution even to that 


need to be able 


to seal surface vessels entirely for limited periods as pro- 


for we recognize the 


tection against atomi bacteriological, or chemical 
attack,” 

Mr. Bryant 
Dept. of Defense is 


of the total defense effort. 


said the climate control in the 


pul pose of 


“solely to improve the effectiveness 


“The use of climate control in areas involving equip 
ment, processing, or other special functions is based on 
established engineering and other known facts. We have 


seen rather firm evidence, too, that climate and humidity 
control may increase employee efficiency in clerical duties 
and in similar jobs with a measurable output. 

“But while we may assume that this example would 
carry over into other work areas, we have not yet found 
a way to prove that climate control enhances brain power. 
Does the the scientist think 
better when the climate If so, 
If we questions, the 


control 


executive, the engineer, 01 


is more comfortable? how 
much hetter? had answers to these 


use of climate might be reduced to simple ec- 


onomics. 
“Although w 
type of question, the Dept. 


have enough answers to that 
of Defense last 


lished an overall policy to guide the armed forces in plan- 


e do not yet 
vear estab- 
ning climate control systems for new structures. We be- 


local 


allows air conditioning in geographical areas 


lieve it is reasonable in relation to national and 


trends. It 


where it had not previously been authorized by the mili- 


tary departments. It represents the best possible balance 


we could presently achieve among such factors as _re- 


quirements, initial and long range costs, and budgetary 


limitations. 


“When we try to fit 


military housing into our policy, 
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though, we run into some rather formidable problems. 
Keeping in mind that we authorize climate control only 
when it will improve our military effectiveness, it is cleat 
that housing would normally be accorded a low priority. 

“| suppose it could be argued that our personnel can- 
not work as efficiently if they have spent an uncomfort- 
able night in hot weather, but when you have only so 
much money to devote to climate control, | am sure al- 
most everyone would agree that it is more reasonable to 
apply our limited resources on facilities which contribute 
directly to defense programs. 

“Unfortunately, world conditions over the past 10 
years have been such that the armed forces have often 
had to act much more swiftiy than our 2 year program- 
ming cycle allows. In the past decade we have seen World 
W ar Il bases closed and reopened, Our office receives 
a steady stream of requests from the military departments 
for approval of funds to modify existing buildings for 
new uses. Climate control is usually a requirement; in 
fact, it is often the prime factor which makes the conver- 
sion feasible. The facilities are needed on short notice. 
which means we do not have time to go through the nor- 
mal programming cycle for new construction. Therefore, 
other funds must be used. 

“Congress authorizes us to divert maintenance and 
operations funds for this purpose, provided the project 
is urgently required in the interest of national defense. 


But to do so means that the maintenance and operations 


programs will suffer. Determining whether the building 
conversion is justified under that condition is only one of 
several decisions we must make. 

“We also need to determine whether the building has 
a useful life consistent with the amount being invested 
and whether the cost of climate control will affect the 
number and size of necessary facilities we can provide. 
We may have to choose between having five usable build 
ings with climate control or six without it. Perhaps with 
out climate control the buildings will be only 60 percent 
effective, but the remaining conversion cost will be so 
low that we can abandon the space after a couple o 
years. 

“Another factor affecting our adoption of climate con 
trol is the increased cost of maintenance and its impact 
on our maintenance and operations budget. The con 
struction cost is a one time problem, but maintenance is 
an annual expense. Naturally, then, in considering th 
installation cost we look at estimated overall costs for the 
life of the equipment and the building. 

“It should be apparent that substantial benefits would 
result if climate control systems are designed as an in- 
tegral part of new structures. Furthermore, we are in- 
terested in good, but not elaborate, design in all aspects 
of our structures. We need varieties of integrated climate 
control systems so that we will not be faced with the 
alternative of accepting expensive and unnecessary de 


sign features or none at all,” Mr. Bryant concluded 


e hospital air conditioning must meet changing medical conditions 


ConpiTIONs affecting air conditioning in hospitals were 


discussed by Richard P. Gaulin, hospital mechanical en- 
gineer, Div. of Hospital and Medical Facilities, Bureau 
of Medical Services, Public Health Service, Dept. of 
Health, Education, and Welfare. 

“Great strides have been made in the last 10 years in 
the hospital field,” he said, “both in total Space con- 
structed and in the design to accommodate the changing 
medical picture. 

“Due to the financially lean years of the °30’s and the 
following years of World War II, hospital construction 
had dwindled until in 1946 it was estimated the U. S. 
faced a deficit of hospital space for about 900,000 beds. 

“During the period 1946 through 1955 statistics show 
an increase in the number of acceptable beds of 168,630. 
As of January 1, 1955, the need for civilian hospital beds 
still stood at 838,745. Despite the construction during 
this decade, need was reduced according to these figures 
by only about 60,000 beds. Thus, the present rate of con- 
struction is only slightly greater than the increasing need 
brought about by population increase and obsolescence. 

“The past 5 years have seen an increasing trend 
toward air conditioning in modern hospital design. This 
was first noticed in the South, where today indications 


are that nearly all hospitals are including complete ait 
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conditioning. The trend is now noticeable in all parts 
of the country. In recognition of the possible benefits of 
air conditioning, the U. S. government, through repre- 
sentatives of the various interested agencies, is at present 
engaged in preparing regulations which will permit ap 
proval of air conditioning installations for federally owned 
and operated hospitals within certain climatic zones. 
“Hospital and institutional construction today amounts 
to roughly 3 percent of the total annual construction in 
the country. This 3 percent of total construction plus the 
unmet bed need, plus replacement due to obsolescence, 
and the modernization potential of the thousands of hos- 
pitals which today are without air conditioning repre- 
sents a respectable market for air conditioning.” 
Turning to the technical aspects, Mr. Gaulin said, 
“Temperature and humidity control are generally re 
ognized to have definite therapeutic values in the treat 
ment of such clinical conditions as: head injuries or op- 
erations which affect the heat regulatory center of the 
brain: cardiac conditions which may be adversely af- 
fected by the strain of increased blood circulation in 
duced in an attempt to dissipate excess heat; hemorrhagic 
conditions which reduce the quantity of blood in circula- 
tion: thyrotoxicosis or excessive secretion of the thyroid 


sland which increases basal metabolism; severe burn 
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conditions where large skin areas are damaged, reducing 
the evaporative cooling area; diseases of the liver and 
kidneys, and many diseases associated with fever. In 
addition, treatment of many allergies requires controlled 
temperatures, humidities, and air cleanliness. 

“Not to be overlooked is the increasing use of hypo- 
thermia in cardiac surgery. During such surgery body 
temperatures are sometimes reduced as low as 83 F. Spe- 
cial temperature treatment through air conditioning for 
operating rooms where such surgery will be done will 
assist in maintaining the body temperature. 

“Too many people today confuse air conditioning with 
summer cooling,” he said. “In hospital work it means 
the simultaneous control of temperature, humidity, move- 
ment, and cleanliness of the air to provide constant op- 
timum conditions year ‘round. 

“We must also bear in mind that the hospital, because 
of its functions and clientele served, presents many special 
problems for the air conditioning design engineer. 

“Knowing the requirements of the various areas of the 
hospital, temperature and humidity control present no 
great difficulty. We have the necessary equipment and 
controls to accomplish the job, and they are being con- 
stantly improved. 

“Air cleanliness and air movement are the two most 
difficult problems we face. We speak of air cleanliness 
when our ultimate goal should be air sterilization. To 
date we have not accomplished this in a manner that can 
be applied practically to the handling of large volumes 
of air. However, the March 1957 issue of Hospital Man- 
agement contains an article, Chemical Humidity Con 
ditioning Found to Kill Airborne Bacteria. The article 
refers to a technical report by the Research Foundation 
of the University of Toledo. The finding of the report 
is that approximately 98 percent of organisms are re- 
moved by the dehumidification process using lithium 
chloride. This report presents interesting possibilities 
and warrants careful study. 

“The American Society of Heating and Air-Condition- 
ing Engineers, in collaboration with Pennsylvania State 
university, is about to conduct similar research using 
solid sorbents.” 

Mr. Gaulin listed as measures which have been used 
for reducing the hazard of contaminated air: filtering. 
ventilation, sterilizing lamps, and bactericidal aerosols. 

* Of these.” he said, “filtering and ventilation are the 
most practical and most widely used in modern hospital 
practice. Sterilizing lamps have been used to some extent 
in specific areas of the hospital. Aerosols have seldom 
been used. For certain sensitive areas of the hospital. 
ventilation alone using conditioned outdoor air with no 
recirculation is preferred at this time.” 

Mr. Gaulin said the areas requiring the most careful 
study are: operating and delivery rooms, nurseries, 
patient rooms, isolation areas, recovery rooms, infectious 
disease and virus laboratories, autopsy, and laundry. 

“Recent medical literature,” he said, “contains many 
reports of an increase in infection of clean surgical cases. 


It is the opinion of many medical authorities that such 
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infection is airborne. In view of this situation and be- 
cause we have been unable to provide air sterilization. 
ventilation as a dilutant or medium for the removal of 
organisms is the generally accepted installation for op 
erating and delivery rooms. 

“The following conditions are recommended for opel 
ating, delivery, cystoscopic, and fracture rooms: 

“1) Temperature from 72 to 76 F, as required by the 
surgeon, 

‘2) Relative humidity of 55 percent to reduce the 
hazard of static spark. 

*3) Air change rate of 10 per hr. 

“4) 100 percent outside conditioned air. 

“5) No recirculation of operating room air during the 
time operating rooms are in use. 

*6) A positive pressure within the operating room to 
prohibit the entry of air from the corridor or other un 
sterile areas, 

“7) Exhaust air taken off from a point near the floor 
to remove dust and the heavy anesthetic gases, 

8) Installation to conform to that portion of National 
Fire Protection Association Bulletin No. 56, Safe Pra 
tices for Hospital Operating Rooms, which pertains to 
explosion hazards.” 

As for patient rooms, Mr. Gaulin said: “Because of 
the ever present possibility of cross infection. parti ularly 
of the respiratory tract and to prevent the spread of odors. 
it is desirable that air circulation be confined to the in 
dividual rooms. However. patient room air may be re 
circulated through a central conditioning system and be 
redistributed to the patient rooms with an acceptable 
degree of safety if properly filtered. A temperature of 
75 F and a relative humidity of 45 to 50 percent are 
recommended for all rooms in this area. A minimum 
ventilation rate of 114 air changes per hr is recommended 
for patient rooms. 

“The isolation unit.” he said, “is used for contagious 
disease and odorous cases. Usual practice is to provide 
a negative pressure within the area to reduce the spread 
of contaminated air. The system should provide for the 
outward exhaust of all air. In small hospitals handling 
few isolation cases. a bypass for recirculation of air may 
he desirable. This permits more economical use of the 
area when not needed for isolation cases. 

“Room air conditioners of the induction or aspirat- 
ing type are not recommended for this area because of 
the necessity for periodic decontamination of the coils.” 

Summing up, Mr. Gaulin said: “These three areas are 
representative of but a few of the many areas of the com 
plex hospital system and the problems posed by each 
area. Hospital air conditioning is changing as medical 
knowledge increases and more efficient equipment is 
developed.” 

He stressed the need for incorporating sufficient flexi 


bility in the hospital air conditioning system, and the 


equipment used, to permit future adaptation to chang- 
+ 


ing medical conditions. 


programs 


{nother article on the government's air conditioning ] 


and problems u ill he published im an early ssue of HPAC 
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Go Modern, Efficient in Japan 


Increased efficiency and economy through 
heating plant improvements in the last four 
years have cut the Army’s heating bill in 
Japan this year to less than half of what it 
would have been without the improvements. 
First steps included installing operating con- 
trols, establishing fuel purchase standards, 
setting up an effective water treatment pro- 
gram, and training operating and mainte- 
nance personnel. 


BY WILLIE HAMMER 

Chief. Heatina Unit Repairs & Utilities Div 
Office of the Engineer 

HQ®, Army Forces, Far East 
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IN ONE YEAR, the Army spends over $150 million for 
utilities at camps all over the world, and heating alone 
accounts for more than 60 percent of this total. 

After the end of the war with Japan, it became neces 
sary to provide heat for the Occupation Forces. Except 
for some hospitals, few facilities taken over from the 
Japanese had workable heating systems. Boilers removed 
from wrecked buildings, factories, and from muddy stor 
age areas were hastily installed. They were of all types, 
sizes, and conditions. and ranged in age from some newly 
manufactured to a few more than 50 years old. 

Large numbers of buildings were furnished with equip 
ment to utilize electric, gas, oil, and coal heaters. and 


steam and hot water radiation systems. In manv_ in- 
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INEFFICIENT METHODS were used in many areas of the 


boiler room of the Tokyo army hospital 


stances, the distribution systems installed were rather pe- 
culiar technically; almost all were inefficient. and some 


were unworkable. 


Boilers Varied In Capacity, Efficiency 


At the end of 1952, there were over 400 boiler plants 
with more than 1000 boilers operating at pressures over 
15 psig, and an undetermined number of low pressure 
boilers, hot water heaters, and space heaters. The cost 
that year to heat buildings, and to supply process steam 
to laundries, messhalls, and shops, and water for domestic 
use was over $23 million. 

Boiler plants varied in capacities from 200 to 300,000 
lb of steam per hr. Of all 400 boiler plants, only two had 
operating instruments other than pressure gages, and 
those two Grant Heights and Sagamihara were 
operating at efficiencies of 38 to 40 percent. It was esti- 
mated that few plants operated at efficiencies of 50 per- 
cent or higher. Of the thousand boilers, over 25 percent 
were hand fired, with estimated evaporation rates as low 


as 2.5 lb of steam per lb of coal. At some camps, plants 


within a few hundred feet of each other served separate 


systems. One camp had 10 plants with capacities of 200 
to 600 bhp each, within an area approximately 1 mile 
square, but only an estimated 60 percent of the steam 
»roduced in these plants reached its intended point of 
use because of flooded steam lines, open cross-connec- 
tions between steam and condensate return lines. and 
lack of insulation. In tunnels and pits where hot steam 
lines and reducing stations were flooded, water and mud 
boiled and bubbled. The Japanese government com- 
plained of smoke nuisances created in large cities by in- 
efficient and badly fired plants. 

Maintenance of plants and heating systems was car- 
ried out according to the abilities, energy, and desires 
of the heating engineers at each camp. Some camps had 


few facilities or trained personnel to do repair work; 
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THIS WAS the boiler room of the Tokyo army hospital prio: 


to modernization of the heating equipment 


others were well supplied with both. At some camps, it 
stalled condensate return systems were inoperable Lares 
amounts of steam were lost through defective valves and 
traps. In almost all plants the exhaust from steam driven 
reciprocating feedwater pumps was wasted. Most Ameri 
can controls on small hot water generators were inopera 
tive because of lack of replacement parts. Locally manu 
factured products were so unreliable as to necessitate the 
use of operators to watch automatic controls to make 


certain they operated properly 


Was Difficult to Establish Accurate Costs 


Coal to be used at the boiler plants was purchased in 
Japan with a requirement calling for a minimum of 9900 
Btu per lb, but it was considered very good if it arrived 
at the storage yard with this heating value. Actual heat 
ing value of coal received was as low as 6800 Btu per 
lb. Further, storage in wet marshy areas, improper han 
dling. and lack of means to check weights of deliveries 
to vards resulted in high losses of coal even before it al 
rived for use at the boiler plants. In some plants, diesel 
oil was sprayed on the coal on the grates to make it burn 

Boiler water was treated at very few installations 
Those few heating engineers who attempted to do so had 
at that time no competent local sources from whom they 
could obtain necessary technical information or training. 
Commercial boiler compounds were purchased and fed 
to boilers without knowledge of what corrective treatment 
was required or of what the compound contained. The 
internal condition of boilers and distribution systems suf- 
fered: overheating and damage to metal heating surface 
due to accumulated scale was frequent, severe, and costly 

For cost accounting purposes, boilers were. and still 
are, rated in boiler horsepower. Ratings of boilers de 
pended on whether they had been rated by Japanese, 
British, or American manufacturers, by Japanese boiler 


inspectors, or in accordance with Army cost accounting 
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cut costs and increased overall efficiency 
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RESPSEIHEIS 


BOILER EFFICIENCIES increased from about 40 percent to 


ibout 70 percent in three years of modernization at two plants 


methods. For example, the plant able to produce 300,000 
lb of steam per hr contained Japanese and British boilers 
and was originally rated at 8000 hp; four Japanese 
boilers were rated at 1000 hp each and eight British 
boilers were rated at 500 hp each. The boilers were simi- 
lar, neither had economizers nor air preheaters, and yet 
the British boilers had 6182 sq ft of heating surface com- 
pared to 5100 sq ft for the Japanese. Japanese manu- 
facturers rate their boilers by maximum output. 
Because of the lack of meters, cost accounting records 
necessary to determine costs of producing 1000 lb of 
steam were based on estimates and in almost all cases 
were inaccurate. Operating personnel had little interest 
in costs or efficiency and were interested mainly in avoid- 


ing complaints of lack of heat. 


Select Heating Plants for Improvement 


Headquarters Army Forces. Far East, prepares policy 
and operating procedures for all Army forces in the the- 
ater. The Office of the Engineer is responsible for overall 


technical supervision but leaves the actual operations to 
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engineering personnel in subordinate commands. At the 
camps, American supervisory heating engineers consist 
of servicemen released from Occupation Forces in Japan 
to take jobs as civilians, marine engineers who prefet 
land jobs, stationary engineers recruited from the States 
and here and there, Army personnel. Operators are local 
nationals with various degrees of experience and train 
ing in the ope ration of boiler plants and heating systems 

One difficulty with planning improvement of facilities 
in Japan was the uncertain lengths of retention of some 
of the camps. Further, reduced appropriations and short 
ages of funds necessitated that careful consideration be 
given to all expenditures. Army regulations specify that 
certain projects will not be undertaken if the estimated 
amortization period is more than 3 years. To be on the 
safe side, it was decided that, as a rule, available funds 
would be spent on projects which could be amortized 
in 2 years or less, and that improvements would be con- 
centrated on facilities with longest estimated retention 
periods and where maximum savings could be realized 

The first step in improving operations was to make 


certain that operating instruments were installed. Orsat 
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analyzers, feedwater meters, flue gas temperature meters, 
and draft gages were installed in boiler plants over a 
certain minimum size. A pamphlet was written and dis- 
tributed which pointed out to operators and supervisors 
what instrument readings meant, and how to calculate 
approximate efficiencies. Operating logs were reviewed 
and if CC do readings oI efficiencies were too low. or flue 
vas temperatures or amounts of makeup too high, the 
logs were returned for indicated corrective action. Army 
Post Engineers made certain that operations were im- 
proved and the number of returned reports reduced. 
Efficiencies began to climb. The effects on the two 
boiler plants which had operating instruments before this 
program began were remarkable. At Grant Heights, an 
American engineer was put in charge of the plant and 
efficiency rose to 75 percent. At Sagamihara, Japanese 
engineers in charge raised the efficiency to approximately 
65 percent until the plant was converted to oil, when the 


efficiency reached 80 percent. 


Start Boiler Water Treatment Program 


An effective boiler water treatment program was insti- 
tuted. Qualified Japanese personnel were hired to staff 
a central water testing laboratory to control testing and 
treatment of boiler water, and simple treatment based 
on the use of soda ash was initiated. Camps were visited 
and the facilities of the laboratory used to train local 
personnel. Reports and boiler water treatment logs were 
reviewed and methods standardized. If a camp appeared 
to be having trouble with boiler water analysis or treat- 
ment, central laboratory personnel were sent to investi- 
gate and assist. 

The amount of scale to be cleaned from boilers during 
summer maintenance and the number of overheated and 
damaged tubes and surface decreased appreciably. Un- 
known but undoubted savings in fuel were made because 
of cleaner heating surfaces. Because all camps now have 
personnel trained in testing procedures, more efficient 
treatment methods utilizing phosphates and tannins will 
be initiated soon. Acid cleaning of boilers has been tried 


successfully. 


Upgrade Maintenance, Operating Procedures 


The Army’s excellent technical manuals were issued 
as guides for preventive maintenance and summer main 
tenance programs which were instituted on a more effec- 
tive basis. Insulation was installed on lines which were 
bare or on which the insulation had deteriorated. Distri- 
bution system tunnels were drained and repaired where 
necessary. Refractory coating of firebox brickwork is 
being used successfully and extensively. Exhaust from 
steam pumps is utilized to heat feedwater. Effort is being 
made to obtain valves, traps, controls, and burners of 
more reliable manufacture. 

At enginee! conferences lecturers explained Various 
phases of operation and maintenance of boiler plants and 


heating systems. Schools were held for Japanese personnel. 
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Questions and answers on boiler plant operations were 
prepared in English and Japanese and distributed with 
instruction charts to be used for classroom work. The 
program of translating the Army's technical manuals 
into Japanese, which had begun after the war, was con- 
tinued. The American Society of Mechanical Engineers 
eraciously gave permission to translate into Japanese its 
Rules for the Care of Power Boilers. Instructions which 
had formerly been issued only in English were duplicated 
in Japanese. Operating logs were printed with the head 


ings in both languages. 


Set Standards, Reduce Unit Cost of Coal 


A fuels engineer had been engaged in 1951 to dete 
mine what could be done about the high priced, low heat 
ing value fuel. He had recommended the system, which 
was adopted, of buying coal during summer months when 
coal prices were usually lowest. He rewrote the coal speci- 
fications and set about training qualified coal samplers 
employed at each receiving point. To check weights of 
shipments, he directed the purchase and installation of 
truck-weighing scales at camps receiving 3000 or more 
tons of coal per year. 

With the Army Procurement Agency in Japan, he 
worked out methods of buying which would give Japa 
nese contractors an incentive to supply higher grade coal; 
instituted methods of certifying laboratories to test coal 
samples so that payments would be made on the basis 
of certified coal analyses; set up methods of obtaining 
representative samples at the camps and of forwarding 
them for analyses by the laboratories; and qualified 
mines to make certain they could and would supply high 
grade coal. He inspected storage facilities to make certain 
coal was stocked and handled properly. 

The average heating value of coal obtained in 1952 
was approximately 9500 Btu per Ib; and in 1955 it was 
almost 12,000 Btu. The average cost per ton was $11.51 
in 1952 and $9.46 in 1955. 

In spite of the reduction in unit cost of coal pure hased, 
operating costs of the boiler plants were still high because 
of inexperienced operators, large numbers of coal and 
ash handlers and boilermen required, and inadequacy 
of equipment. In one plant of 600 hp capacity, the ashes 
were shoveled into a container made of half a drum, then 
carried up a ramp from the basement to the ash pile. In 
another 600 hp plant it was necessary to use a scoop at 
the end of a 15 ft pole to remove ashes from the dump 
ends of the chain grate stokers. Four or five men pushed 
the scoop under the stokers into the ashes at the rear, 
filled the scoop, withdrew it, and then flipped the pole 
ind scoop ove! their heads to dump the ashes into a cart. 
The cart was then pushed into the yard where the ashes 
were dumped to wait until a truck arrived into which 


+ 


they were then reloaded by hand. t 


article the author will discuss further the campaign 


nspection program, and the installa 


/ 


conserve fuel, the boiler 


of operating instruments 
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Confessions of a Consulting Engineer 


‘To err is human, to forgive divine.’’ Here, from the author's long success- 
ful practice as a consulting engineer, is a frank record of some heating, 
piping, and air conditioning design bloopers which he would take steps to 
avoid if he were to do the jobs over again. 


It IS USUALLY not too hard to tell 
about the virtues of some outstand- 
ing heating, piping, and air condi- 
tioning accomplishment. But it takes 
a littlhe more nerve. | find, to con- 
fess some sins committed in design- 
ing other systems which, though they 
may have operated through several 
seasons, contain bloopers. 

Fortunately perhaps, we do not al- 
ways hear about complaints, even 
though the projects may have been 
paid for. However, it is frequently 
profitable for one to consider what 
he would do differently if he were 
to do the project over again. 

@ At times I have failed to fight 
for sufficient clearances around con- 
vector units to permit latched, hinged 
doors to be easily opened for main- 
tenance. One particularly embarrass- 
ing installation permits access only 
from underneath the unit. To clean 
or change the air filters, one must 
use a scaffold and laboriously re- 
moving a lot of screws lower the 
heavily insulated steel plate tank 
bottom. 

© In one big air conditioning sys- 


tem, water is circulated year ’round 


SAMUEL R. LEWIs, consulting mechan 
cal engineer and a member of HPAC's 
hoard of consulting and contributing ed 
itors, comments informally each month on 
practtt al heating piping and air condi 


tioning problems 
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in long lengths of tubing. Unfortu 
nately, in designing this system, | 
failed to apprec iate that a sweated 
type of joint in a large main which 
leaks 


draining the entire system, involy 


cannot be repaired without 
ing many hours and the loss of hun 
dreds of eallons ot water. 

Of course, a 


s( rewed or welded iron oO! steel pip 


similar leak in 


ing might have required equal drain 
age to make an adequate repair, but 
with such materials there are usually 
some chances of caulking or band 
ing in case of a leak. 

e In another large installation, a 
long finned convector, with _ its 
small horizontal tubes, did not drain 
adequately, but retained enough 
water to eventually freeze and burst 
the tube. 

To remedy this situation, [ made 
provisions to blow out the water with 
compressed air, but even then one 
could not be sure that no water re 
mained. So the answer seemed to be 
to circulate an antifreeze solution, 
and to keep the pump going. I have 
had the same thing retention of 


water and subsequent freezing 
happen with a steam heated convec- 
tor in a system with leaky outside 
air intake dampers. 

@ In another plant I thought it 
would be economical to use the same 
type of finned convectors year “round, 


for circulating well water in summer 
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and recirculated heated wate 


wintel There was no trouble in 
winter, but in summer the antici 
pated occupancy and manufacturing 
heat load did not materialize. 
Although the bypass dampers 

expected in summer to permit re- 
heating of the cool, damp air emerg 
ing from the convectors were 
opened wide, the rooms were too cold 


( hilled 


enough to bring the air below its dew 


when the convectors wer 
point temperature 

Some measure of correction was 
achieved by greatly reducing the vol 
ume of air delivered. This seems an 
unusual prescription in a cooling sys 
tem. where the first thought usually 
is to increase the volume of air de 
livery 

If | have another chance at this 
project, I shall specify a separate 
steam or hot water reheater between 
each cooling convector and the room 
served and will not try to control 
humidity by bypassing uncooled ait 

I have never been happy with at 
tempts to control the volume of air 
delivered into the individual rooms 


of large buildings by manipulation 


yf throttling dampers located only at 
the air supply openings. So, unless | 
undergo a change of heart, I cannot 
endorse trunk line air supply systems 
that have no splitters or dampers at 
the junctions where branches leave 


the main ducts 





WEATHER CAP LOSSES were compared for various discharge assemblies as one of 


several demonstrations 


Piecemeal Ventilation 


Design Days Numbered 


. . . industrial ventilation conference told 


“THE DAYS of piece-meal ventilation 
design are rapidly being numbered,” 
H. Rozovsky, 


Toronto, Canada, told 228 ventilation 


consulting engineer, 
engineers and contractors from 27 
states and Canada at the recent 6th 
annual Industrial Ventilation Con- 
ference at Michigan State university. 
“Exhaust volumes must be taken 
together with makeup air in order 
to provide balanced control ventila- 
tion, and the basic concepts of ven- 
tilation design must be included in 
the original planning,” he said. 
Mr. Rozovsky spoke on the venti- 
lation engineering of asbestos mill- 
ing plants. He emphasized that when- 
ever ventilation is to be properly 


applied, the entire building and the 


process carried on within the build- 
ing must be considered as part of the 


overall problem. 


Solve Design Problems in Class 


The Industrial Ventilation Con- 
ference combines a series of techni 
cal lectures and demonstrations per- 
taining to ventilation principles and 
design with classroom workshop ses- 
sions where ventilation design prob- 
lems are solved. Included in the 
classroom sessions ‘are informal dis- 
cussion and the exchange of infor- 
mation between engineers. 

A vital part of the program also 
is the open forum session which is 
held on one of the free nights. In 
this session questions are presented 
from engineers in attendance and the 
problem under discussion is open to 


the floor. 


lor the third consecutive year the 
program was designed for both in 
dustrial and mining ventilation en 
considered 


during the 514 day meeting wer 
of interest to both groups. In fact. 
the talks were designed so that while. 
in some cases, specific detail related 
to only one field or the other, the 
general principles of ventilation and 
the method ol approac h were found 


to be equally applicable. 


Need to Test Exhaust Systems 


Among other speakers was Ber 
ventilation engi 
neer at the Michigan Dept. of 
Health. He said, “The ventilation 


contractor and engineer must be able 


nard Bloomfield. 


to test exhaust systems in order to 
substantiate design data and also to 
check the continued performance of 
exhaust systems.” 

Mr. Bloomfield demonstrated the 
use of standard test equipment 
the pitot tube and manometer as 
well as the more convenient static 
tap measurements, which are appli 
cable for routine checking and re 
evaluation. 

In this demonstration a variable 
speed fan was connected to about 20 
ft of ductwork and an exhaust hood 
which was fitted with a transparent 
side. Various locations for stati 
pressure readings and pitot tube lo 
cations had been provided, and Mr. 
Bloomfield made a series of static 
and velocity pressure measurements. 

While values obtained for straight 
duct friction and elbows were con- 
sistent with design information, the 
slotted 


apparently do not agree too well with 


resistance losses for hoods 
the best design information. This in- 
dicates that there is a pressing need 
for basic research on the subject of 


ventilation design data. 


Collecting Dust Underground 


Jack Warren, of the Anaconda 
Copper Co.. discussed the problems 
of dust control and collection in un- 
derground applications. In addition 
to an overall review of practices used 
in mines, he stressed the fact that 


regardless of the types of ventilation 
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equipment being 


material which must be 
the same degree of basic engineering 
and coordination must be applied in 
control 


order to obtain maximum 


and better working conditions for 
the man. 

In mining ventilation the worker 
is actually living inside the ventila 
tion ductwork. Therefore, the design 
problems in this field are more in 
volved than in industrial exhaust in 
stallations. 

Of special interest to mining en 
vineers was the use of wood and 
concrete linings for air shafts and 
specific dust control measures at ore 


loading chutes. 


Outside Makeup Air Stressed 


In industry today the use of make 


negative 


up air to eliminate the 
pressure in buildings and to enable 
systems to function 


exhaust more 


efficiently is an accepted practice. 
Now our attention is being drawn to 
other uses for this makeup air, prin- 
cipally towards providing comfort 
and relief from excessive ambient 
temperatures, 

Speaking on ventilation for auto- 
mation, K. FE. 
Motors 


phasis on supply air ventilation using 


Robinson of General 


( orp. placed creat em 
outside makeup air. The ventilation 


called 


upon today, not only to remove toxic 


engineer, he said. is being 
and nuisance materials. but also to 


provide acceptable or comfortable 
working conditions in areas of eX- 
cessive heat and humidity. 

The use of modern high speed ma 
chine tools together with the auto 
mated concept of bringing these tools 
together into heavily congested pro- 
duction lines has placed a tremen- 
dous heat burden on the workers in 
the area, he pointed out. This heat 
is created by the higher horsepowe1 
requirements of the tools. by the 


higher wattage output of lighting 
equipment, and all of the other con- 


tributing factors in the modern plant 


Provide Air Ceiling 


The use of outside air to relieve 


this problem is not new, said Mr. 


employed or the 
collected. 


Robinson, but the concept of “an 
artificial ceiling” in the plant is con- 
siderably more recent in the lan- 
guage of the engineer. Many plants 
today are finding that the outside 
supply air must be delivered at o1 
below the 10 ft level in the plant. 
and all calculations for supply air 


volume, effective temperature, and 


the resulting humidity are based 
upon the so-called “living zone” of 
the plant below the 10 ft level. 

The net result. he said, is that the 
supply air displaces the heated, con- 
taminated air forcing it toward the 
roof where natural or power roof 
exhausters remove it from the build- 
ing. Care must be taken to provide 
proper distribution through the us 
of diffusers or supply outlets which 
are readily adjustable between sum 
mer and winter operating conditions 
and for local problem areas. 

Qutside air supply ventilation is 
also used to provide spot cooling at 
many operations which were previ 
ously considered as unapproachable. 


Mr. Robinson pointed out, 


Study Weather Cap Design 


\ demonstration showing the op 


erating characteristics of exhaust 
systems and on weathet cap losses 
was given by Eli Stanesa. of B & S 
Fabricators. In the demonstration 
various elbows and gooseneck fittings 
were placed on the stack, including 
the typical double cone weather cap 
and one of a newer design. a vertical 
discharge weather cap. 

Resistance losses were measured 
for the various fittings. and it was 
important to note the increase in 


resistance caused when the cone 


type weather cap was placed too 
close to the top of the stack. Mini- 
mum static pressure loss or back 
pressure is experienced when the cap 
is approximately three-fourths to one 
duct diameter above the top of the 
stack, it was shown. 

When the dispersion and dilution 
of exhaust gases or fumes are im- 
portant, the cone type of weather 
cap is not successful. Smoke studies 
of air flow from this type of cap 
showed that the air discharge is 


downward toward the ground or the 
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plant roof without appreciable dilu 
tion. 
In many these conditions 


cases 
have resulted in overloading the 
plant roof with particles and with 
re-entry of gases or fumes back into 
the building through open windows 
or adjacent monitors. The vertical 
discharge type of cap has been 
shown to be weather proof and its 
use is highly recommended in ordet 
to achieve maximum dispersion of 


exhaust materials 


Use Spot Evaporative Cooling 


Phe subject oi makeup air was also 
discussed by Daniel Lindsay, of the 
Air and Refrigeration Corp. He dealt 
with the design and application of 
evaporative cooling equipment for in 
dustrial supply systems. As modern 
manufacturing standards improve. 
there is a continual demand for tem 
perature and humidity control of the 
air that is being provided as makeup 
air or supply air ventilation. Con- 
trary to the opinion of many engi 


neers, evaporative cooling methods 


are definitely applicable to northern 
sections of the country and many suc 
cessful systems have been installed, 
said Mi 
the air is used primarily for spot cool- 
worker at hot 


Lindsay. In these instances 
ing the operations 
In this case evaporatively cooled ait 
is considered as a means for produc 
ing comfort or minimizing heat stress. 

Care must be taken, he said, in 
using evaporatively cooled air since 
high rates of ventilation air must exist 
in the space in order to prevent undue 
buildup of absolute moisture content. 
In practice. air is delivered from the 
coolers at almost 100 percent humid- 
ity and is delivered through suitable 
diffusers or nozzles directly to the 
worker. Volumes up to 2000 cfm pet 
man have been found to be effective 
for heat relief around furnaces and 
forges. The high velocity stream ol 
cool air reduces the man’s effective 
temperature, making him better able 
to avoid excessive heat buildup, Mr. 
Lindsay pointed out. As the air moves 
into the work space, the dry bulb 
temperature rapidly rises due to the 
pickup of heat, and the relative hu 
midity drops off, he said. 
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Project Engineer 
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LikE many U. S. industrial giants, 
Weirton Steel Co. has grown from a 
small beginning to its present posi 
tion as a major steel producer. 
Originally only a rolling mill, Wei 
ton today is a vast integrated mill. 


operating four huge blast furnaces 





as well as associated rolling and fin- 
ishing operations. The company is a 
division of the National Steel Corp. 

To keep pace with this growth 
over the years, the Weirton, W. Va.. 
steel producer also has expanded its 
river pump house facilities which 


supply the mill with water. 


Original Station Built in 1909 


Its first pump house was built 

4 along the Ohio river in 1909. A cit 
Capacity to 184,000 Gpm cular masonry structure 014, ft in 
diameter, it housed three 3400 gpm 

horizontal motor driven centrifugal 
pumps. Incoming water passed 
through two pairs of four stationary 
mesh screens 414 ft wide by 24 fi 


Ohio river pumping station high. One pair could be raised for 


of Weirton Steel Co. to cleaning while the other pair was 


in service. 
prov ide more water for its As the mill expanded and need 


... With new addition to 


for more water developed, the orig- 


growing steel mill 


inal pumps were replaced with large1 
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units, and the pump house facility 


was enlarged. Today, the require- 
ments are handled by a total of seven 
pumps with a combined rated capa 


itv of 184.000 gpm 


Install More, Larger Pumps 


In 1926. an addition was made 
to the original circular pump house 


on the downstream. o1 


Three 22.000 gpm pumps were in- 


stalled, along with three 8 ft wide 


water screens. Later. one 


22.000 


traveling 
of the 
placed by a 
Meantime, the 


installed originally in 


gpm units was re 
0.000 gpm pump. 
three 54.00 gpm 
pumps 1909 


have been replaced several times 
with units of increasingly larger ca- 
structure 


pacities until now this 


houses one 50,000 gpm and_ two 
15,000 gpm pumps. Also, the orig- 
inal stationary mesh screens have 
been replaced by two modern 8 ft 
wide traveling water screens, which 
not only do a better screening job. 
but also allow more water to flow 
to the pumps now in the original cir 
cular portion of the river pump 
house. 

Even the 154,000 gpm total capac- 
ity provided by these additions and 
changes proved insufficient. So last 
year another addition to the pump 
house was made. This new structure 


is on the upstream, or north, side of 


south. side. 


IRAVELING SCREENS, 8 ft wide, in 


the new addition serve two of the four wet 


wells. The other two wells will be equipped similarly when additional pumps are 


installed. Pump at left is for washing screens 


the original round pump house and 
is connected to it. The new addition 
is a masonry structure 58 2 ft long 
by 32 ft wide, and extends from 20 
ft below normal pool to 80 ft above 
pool. 

At present, one 30,000 gpm pump 
is installed, but this latest addition 
is designed for another 30,000 gpm 
and a 50,000 gpm pump to take care 
of future requirements. The new 
pump is a single stage, horizontal 
unit, driven by a 2000 hp motor. It 
operates at 720 rpm and will deliver 
10.000 gpm at a total dynamic head 
of 210 ft. The suction piping is 30 
in. in diameter and the discharge is 
24 in. 

In the pump house, water is led 
into four wet wells through struc- 
tural steel bar-screens, having 4 in. 
At present, 


two of these wells contain 8 ft wide 


spaces between the bars. 


traveling water screens with 12 gage 
screen cloth of No. 2 mesh (3 in. 
When 


pumps are installed, additional water 


square openings). future 


screens will be placed in the other 
two wells. 

Each wet well can be unwatered 
when the river is at normal pool by 
using timber stop logs in front of the 
bulkheads 
over openings that interconnect all 
behind the 


Normal 


tenance to the traveling screens will 


bar-screens and_ timber 


wells traveling water 


screens. repairs and main- 
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be performed, however, by raising 
them out of the water with a pair of 
10 ton chain hoists hung on a trolley 
beam supported by tall structural 
steel A-frames 
Although only one 930.000 gpm 
pump was installed during the recent 
expansion, suction lines for all three 
were built in through the wall sepa 
rating the pump room and wet wells. 
The lines for the two smaller units 


behind the 


screens in flared bell mouths pointed 


terminate traveling 
downward. Because the intake of the 
50,000 gpm unit will be on the bot 
tom of the pump, its suction line is 
elbowed to extend horizontally out 


through the pump room wall into 
the wet well. The pump itself will b 
mounted on the floor of the structurs 
so the suction line is in an open pit 
below floor level. This pit also serves 
as a drainage sump for the pump 
house. 


A 42 in. 


along the front, north end, and back 


diam header line runs 


walls of the pump room about 54 ft 
above floor level. It leaves through 
the back wall near the old 


pump house and connects to the mill 


round 


lines. Discharge lines from 


supply 


pumping units connect to this header 


pipe. 


The pump house addition was d 


signed and constructed on a turnkey 
basis. It was turned over to Weirton 


+ 


complete and ready for service. ¢ 
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Facing the Problems of 


Skyscraper Air Conditioning 


With more existing commercial buildings adding air conditioning these : 


teoerreere 
me ereeeere’® 
a renerertrs 

eensereret 
am cranerere’ 
wm reeeereret 


perrecttl 
Mian 


days — and, of course, with new buildings being automatically condt- 
tioned during construction — building managers are giving increasing 
attention to new problems and needs in this area. Here, HPAC presents 
by special permission excerpts from the second annual air conditioning 
issue of Skyscraper Management, the official journal of the National As- 
sociation of Building Owners and Managers, highlighting several impor- 


tant factors. 


Clean Air Is Economically 
Important Factor, Survey Shows 


CLEAN AIR is an economically important factor in a com- 
pletely controlled indoor environment, write the editors 
of Skyscraper Management in the April issue of that 
magazine. 

In a study of 624 office buildings, it was found, re- 
ported the Minneapolis-Honeywell Regulator Co., that 
owners spend 47.8 cents per sq ft of rentable area to keep 
the rental space clean enough for occupancy. This rep- 
resents an industry outlay of some $210 million annu- 
ally, the magazine says. 

Soiled merchandise represents losses from $100,000 
to $500,000 per year in leading department stores even 


though dust covers are placed over all soods every night. 


Air Conditioning Operating Costs 
Rise Slightly, Buildings Report 


IN ANOTHER ARTICLE, on the operating costs of air con- 
ditioning, Irwin K. Smith, of the National Association 
of Building Owners and Managers, reports that in the 
1941 Office Building Experience Exchange Report of the 
National Association only 10 percent of the buildings 
reporting had air conditioning expense. In 1955, 30 per- 
cent had some type of air conditioning, compared with 
16 percent in 1951. 

Air conditioning costs in 1954 and 1955 were broken 
down as follows: 

954 1955 


No. of No 


buildings buildings 


reporting 


Cents pet 
reporting sq ft 


Wages 5.5 ( v 85 
Supplies : y¢ ) 84 
Fuel ; 19 
Electricity 7.2 i 26 
Water 

Outside 

Unclassified 


TOTAL 


Of the 98 buildings presently furnishing detailed in 
formation, 46 are fully air conditioned. The group as a 
whole average 73 percent air conditioned. 

The cost of the power to operate the equipment and 
the water used to cool the condenser account for signifi 
cant shares of this expense. Electricity averages 7.4 cents 
per sq ft, with water consuming another 3.0 cents. Both 
of these items should be metered to the system, or the 
building manager may discover that he is selling this 


tenant service below cost. warns Mr. Smith 


Sells Air Conditioning As a 
Merchandising Tool to Tenants 


SELLING air conditioning as a merchandising tool to the 
tenants of the Southern Furniture Exposition building 
in High Point, N.C., succeeded after other approaches 
failed, writes Manager Leo J. Heer. 

This building, totaling 12 acres in area, is used 
for all practical purposes for only four expositions a 
year: two weeks each in January and July, and one week 
in April and October. However, tenants pay rent on a 
year “round basis. 

Exhibit space is leased for five year terms, with leases 
expiring at various intervals. Leased display spaces. 
which average 3000 sq ft, vary greatly in heat loads be 
cause of wide differences in lighting. 

The new approach was suggested by one of the few 
tenants enthusiastic about air conditioning. “He con- 
vinced me,” says Mr. Heer, “that it was not a matter of 
considering the number of days air conditioning would 
be used, but of making conditions in the building right 
at the time it counted when buyers were inspecting 
merchandise and placing orders.” 

Response to this approach was more than encouraging, 
he says. 

The system finally chosen consists of selfcontained 
units from 2 to 15 tons in capacity, operating on city 


water in conjunction with a cooling tower. 
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TALLEST wholly welded steel building 
in the U.S. and tallest building in Fort 
Worth is 30 story, 385 ft high Conti- 
nental National bank building, now 
nearing completion Two turbo-compres- 
sors provide 1050 tons of cooling ca 
pacity for the 936 perimeter induction 
units and interior zones of the year 


‘round air conditioning system 


Lease Should Be Redrawn to Include 
Air Conditioning Service Rights 


THE LEGAL aspects of air conditioning are presented in 
an article by Henry Lear. of the Fidelity-Philadelphia 
Trust building. He writes: “The lease should be looked 
over when the first thought of air conditioning comes to 
the management or ownership of the building. If ade- 
quate provisions are not in the lease, the lease should 
either be redrawn to include this wording or the words 
inserted on any new lease drawn.” 

Finding its lease inadequate. the [Tidelity Building 
Corp. revised its lease agreement to provide the neces 
sary privileges for the installation of a central plant air 


conditioning system The new lease contains this clause: 


“INSPECTION. REPAIRS (a) At all reasonable 
times, by itself or its duly authorized agents to entet 
and go upon the demised premises (i) to inspect the 
same and every part thereof; (ii) for the purpose, at 
its option, of making repairs, alterations, additions, o1 
improvements thereto; (iii) for the purpose of making 
electrical wiring changes in electric service outlets in 
floor, ceiling and/or walls; (iv) for the purpose of mak- 
ing adjustments to air or water valves or dampers con- 
nected with the air conditioning system; (v) for the 
purpose of fighting fire within the demised premises or 
elsewhere in the building. or for the control or correc- 
tion of conditions resulting from flood, either from a 
broken pipe or from outside sources; (vi) for the pur- 
pose of performing any covenants herein contained which 
Lessee has failed to perform; and (vii) for the purpose 
of remedying any matter due to breach of covenant of 
Fen 

Mr. Lear also discussed relations with tenants regard- 
ing the air conditioning program. 

“The installation of a central air conditioning system 
requires the greatest sales effort imaginable,” he says. 
“In the first place the tenants must be convinced, before 
any suggestion of signing any agreement paying for the 
installation is broached, that they want air conditioning. 
They must be thoroughly conditioned to the need they 
have for air conditioning. 

“They must be prepared also, not so much by the 
written word as by suggestion and verbal reminder of 
the “blood, sweat, and tears” that will be involved. This. 
in my opinion, should not be overemphasized but should 
be mentioned as unavoidable. While these may not seem 


like “legal aspects of air conditioning” it is part of the 
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indoctrination which will be followed by legal matters 
and without it the legal consummation of details will b 
much more difficult.” 

Mr. Lear states that there were three classes of tenants. 
legally speaking. The first were tenants who had from 
one to three years still remaining on an existing lease. 

“The first category.” he says. “would seem to have 
been the most difficult since there was no compulsion 
on the part of the tenant to accept and he could thumb 
his nose at us and continue to occupy his office for the 
balance of the term of his lease. In actual fact. however 
the people in this category were. in practically every 
case, most amenable and signed the supplemental lease 
agreement with very little objection 

“The second category of tenants that had to be ap 
proached were those whose leases were expiring prior 
to the installation and operation of the air conditioning 
These would seem to be easier to sell. But it seems to 
me that over the years our tenants in the building have 
been spoiled and expect gentle treatment from managt 
ment, so that in spite of the fact that their leases were 
expiring, these tenants, who had no actual legal rights 
to resist what we were attempting. expected to be treated 
gently, and were. These required patience and could not 
be hurried to a decision. 

“The third category was a small one and consisted of 
new tenants. These actually presented no problem at all 
as the new tenants knew the building was being air con- 
ditioned and the prices quoted included air conditioning, 
so that their rent was not being increased and they were 
being quoted prices which were consistent with air con 
ditioned space elsewhere.” 

Regarding entering tenant premises, Mr. Lear writes: 
“The legal aspects of air conditioning extend way beyond 
the actual leases and agreements made with tenants, and 
in spite of the fact that in most instances the tenants had 
signed agreements to permit us to enter their premises 
and make changes before we reached that point, we in 
sisted that the general contractors warn the tenants and 
get their permission to enter the premises and do speci 
fied jobs therein at specified times. This may seem like 
coddling but in my opinion it had a very salutary effect 
because it acted as a warning to the tenants that they 
were about to be invaded, and when the invasion o 
curred it did not come as a surprise. 

“In this discussion I will not go into the liability of 
the landlord as against the contractor or subcontractor 
for damage or missing articles in offices of tenants. This 
is really a matter of insurance. But let me say from a 
tenant relation standpoint, it is one of the most exas 
perating features of the whole problem. 

“We finally came to the practice of satisfying minot 
items by paying them out of our own pocket and then 
attempting to collect from insurance companies. This 
was done because of extreme irritation on the part of the 
tenants at the indifference in handling insurance claims, 
ind I am sure that the money invested by the Building 


+ 


Corporation was a eood investment. ¢ 
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100 Ton Central System 


Conditions New Research Center 


ABOUT two years ago the National 
Buffalo, N.Y., 


opened its new research center. In 


Gypsum Co. of 


this new building are some of the 
most modern facilities for scientific 
research and development in the U.S. 
It was necessary to be assured of 
adequate space and flexibility in its 
working areas to accommodate the 
many types of research that would 
be carried out in the seven major 
laboratories. Each of these labora- 
tories was designed for specific work 
in a certain group of the company’s 
products. 

All offices in the new building are 
air conditioned. Laboratories too are 
air conditioned where control of tem- 
perature and humidity is important 
to the basic research conducted. 

The heating and cooling system is 
the circulating water type, with 
chilled 


water for heating. Sixty 


water for cooling and _ hot 
room air 
conditioning units are under the 
windows of the two story L-shaped 
office area, part of which consists of 
laboratories. These units are manu- 
ally controlled both for heating and 
cooling by the operation of a three 
speed fan motor and a manual shut- 
off valve in the water supply. 
Ventilation for the entire area is 
handling 


accomplished by an air 


and conditioning unit using outside 


OVERHEAD DUCTS deliver con 
ditioned air to laboratories at Na 
tional Gypsum Co.’s Buffalo, N.Y 

new two story research center to 
simulate a range of temperature 


and humidity conditions 


Over 60 perimeter units are supplied chilled or hot water 


in season to provide year round air conditioning in offices 


and test rooms. Conditioned ventilation air reaches all areas 


by ductwork above ceilings. 


air. The air is either heated or 


cooled and is then distributed to the 


individual rooms through ductwork 
above the suspended ceiling to ceil- 
ing outlets. 

The conference room is condi- 
tioned by a separate unit, with duct- 
work above the suspended ceiling. 

Two 50 ton packaged water chill- 
ers connected to a two circuit evapo- 
rative condenser supply the chilled 
water requirements. Each refrigera- 
tion machine has a 50 percent capac- 
ity reduction, which permits cooling 
A hot water 


converter is automatically controlled 


control in four stages. 


in accordance with outdoor tempera- 
tures. 

The piping is so arranged that by 
the operation of a three way control 
valve either hot or chilled water is 
supplied to the system, depending 
upon the requirements. 

The boiler plant consists of an oil 
fired steam boiler, a 10,000 gal stor- 
age tank, and a duplex condensate 
pump. The boiler supplies steam to 
the hot water converter and also to 
which 


ll downblow unit heaters, 


Heating, 


heat the balance of the building. 
There are three insulated testing 
rooms in which the company con 
ducts tests of various products. Each 
room is designed to maintain dry 
bulb temperatures from 60 F to 120 
F and at the same time to maintain 
any selected humidity condition from 
a 40 F 


saturation at any of the above dry 


dew point to approac hing 


bulb temperatures. In addition, one 
of these rooms is equipped with a 
cooling system to permit maintain- 
ing temperatures as low as — 20 F. 

Each 


trolled, with a spray type air condi 


room is individually con- 


tioning unit, a spray water heater. 
a refrigeration compressor with a1 
automatic suction pressure regulator, 
and electrical strip heaters for heat 
ing or reheating. 

The low temperature room has a 
unit cooler and a refrigeration com- 
pressor. 

This entire system was designed 
and installed by Joseph Davis, Inc., 
and Davis Refrigeration, Inc. FE. 


WELLER. = 
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The Law 


and Your 


Profits 


Avoid Mechaniec’s Lien Money Traps 


. . « by strictly construing the lien and making sure that 
every step of the transaction precisely conforms to the 
laws of the state 


Since the mechanic’s lien is purely 


statutory, it must be strictly con 
strued to avoid money traps for heat 
ing, piping, and air conditioning con 
tractors. 

tried to tore 


Richard Ravenous 


near ly com- 


pleted building. The Sunnistate Heat 


close a mortgage on a 
ing Co., having filed a materialman’s 


lien on it, entered a counterclaim. 
Ravenous, therefore, sought from the 
circuit court a final decree foreclos- 
ing his mortgage free from any claim 
of lien by Sunnistate. 

He alleged that the mortgage had 
been recorded “prior to the visible 
commencement” of the construction 
He further alleged that the owners 
had executed a second mortgage to 
Sunnistate. Ravenous asked the court 
to order the property sold. 

Ravenous, the owners, and a sup- 
plier were named as parties defend- 
The 


found that Sunnistate had not shown 


ant. circuit court chancellor 


delivery, to the owner, of a sworn 


statement concerning payment of 
lienors as required by law. Sunni- 
state’s claim of lien was pronounced 
sought a lien on 


invalid because it 


two plots instead of one 


WILLIAM HURD HILLYER, author of this 
regular feature, is a contributor to a num 
ber of banking and financial publications 
und has written several books on business. 


He has an 
financial background. 


extensive practical legal and 


This series presents actual cases. Natu 
rally, laws vary in different states. All 


names are fictitious 
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Finding that the 
work 


dec reed 


mortgage was 


rec orded before comment ed. 


the chancellor foreclosing 
mortgage clear of any lien by Sunni 
state. The heating firm appealed 

decree for two reasons: 


1) Since the 


supreme court reversed the 


owner acted as his 
own contractor and had direct knowl- 
dealings for 


edge throughout of all 


materials, Sunnistate was not re 
quired to deliver a sworn statement 


2) Sunnistate’s allegation that it 
furnished materials during construc 
before the 


“refuted” the 


tion, which began mort 


gage was recorded, 
chancellor's finding. 

In a somewhat similar case. th 
Intramural Piping Co. sought to en 
build 
denied their 


failed to 


force a mechanic’s lien on a 
court 


they had 


ing. The circuit 


claim because 
serve statutory cautionary notice, and 
didn't know at 


paid the 


because the owners 


the time they contractor 


that Intramural had furnished him 
with material. 
On Intramural’s 


held 


to serve the notice did not. of 


appeal the su 


preme court that the omission 


itself. 
bar Intramural from enforcing their 
lien. However. the court said. if the 


owner did not obtain from the con 


tractor a “statutory sworn statement” 


as to “proper payment of a person 


furnishing labor or materials” before 
payment to the con 


making final 


tractor, then the owner ran the risk 
of having to pay twice for whatever 
labor or supplies the contractor had 
not paid for. 

This lower 


decision reversed the 


1957 


court and vAaVve the piping concern 
its lien 
In a third case. the contractor sued 


to enforce his claim and obtained 


judgment in the lower court fo 
labor, the 
furnish all 


was ( omplet 


having agreed to 


When th job 


exce plion ot 


ownel 
materials 

with the 
vet delive red. the con 


full. 


two items nol 


tractor demanded payment in 


pointing oul the delay was not his 
fault 

Nevertheless, the 
small check on 


arrived. 


owner gave him 


only a account and, 


when the items refused to 


let him install them, expressing dis 
satisfaction with the job 
The owner testified that he had 


made no agreement with the con 


tractor for part of the construction 
but for the entire work, and that the 
“tinkered 
The 


found in the contractors favor 


contractor only around 


court 


The 


and was inactive. lower 


ownel appealed. 

The court of appeals was con 
vinced that the contractor and owne1 
had “entered into a contract” and 


that the broke that 


by refusing to permit the contractor 


owner! contract 


lo complete the job 


However the higher court 
that the 


“not artfully drawn” 


noting contractor's legal 
papers were 
would have awarded the contractor 
a judgment for the full amount if he 
had incorporated into the transcript 
of the case a record of the lien claim. 
The contractor having failed to sub 
mit such a transcript, the circuit 
court's decision was reversed and the 


contractor lost his case 
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Piping, Valves, Pumps 


For Nuclear Power 


. . . discussed as first large demonstration plants in U. S. near completion 


BY KALMAN STEINER 


Steiner Nuclear Services 


ONE INESCAPABLE conclusion from 
the recent Nuclear Congress held in 
Philadelphia is that commercial nu- 
clear power is very close to realiza- 
tion. 

Another inevitably follows: just as 
nearly every field of science and en- 
gineering contributes to the advance 
of this new form of energy into ev- 
eryday life, so also many firms and 
professions that have thus far had 
little or no contact with atomic en- 
ergy will encounter it sooner than 
they think. Even the casual observer 
must be impressed by the progress 
already made by the firms engaged 
in developing applications of nuclear 
energy, representing a cross section 
of large, medium, and small indus- 
tries. 

Practically every phase of non- 
military uses of atomic energy was 
covered in the technical sessions, pan- 
els, and exhibits of the congress. Co- 
Joint 


Council, the congress comprised three 


ordinated by the Engineers 
distinct conferences and an eX posi- 
tion. It was sponsored by 24 of the 
leading engineering and scientific so- 
cieties of the | 


independent groups of technologists 


S. and Canada, by 


in atomic laboratories, and the Na- 
tional Industrial Conference Board. 
In addition to the sponsors, par- 
ticipating organizations included six 
European governmental groups, 23 
U. S. government agencies, 14 uni- 
versities, and the AFL-CIO. 


Mr. Steiner, an engineer and author of 
many technical articles published in 
HPAC, is a member of HPAC’s board 


vf consulting and contributing engineers 
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In all, about 125 papers were pre- 
sented at the 2nd Nuclear Engineer- 
ing and Science Conference. and 62 
more at the 5th Hot Laboratories and 


Equipment Conference. Nine sepa- 


rate discussion panels, led by 75 
prominent scientists, engineers, and 
industrialists, made up the 5th Atom- 
Conference. 


ic Energy in Industry 


About 120 firms and organizations 
displayed their products or services 
at the 3rd International Atomic Ex- 
position. Altogether they comprised 
the congress. 

Some idea of the cumulative prog- 
ress already achieved and of the ex- 
pected rapid further development of 
peacetime atomic energy applications 
can be had by a brief look at the 
situation to date. 

Because England placed its first 
commercial scale nuclear energy 

1956. 


Shippingport, the first 


plant into operation during 
whereas 
American commercial plant, will not 
start up until late in 1957, it might 
seem ‘that England has the jump on 
us. But while we still have adequate 
supplies of coal, oil and natural gas, 
England has not. She has been im- 
porting American coal at $22 per 
ton, and of course imports every bar- 
rel of oil; time does not permit de- 
liberate development to prove which 
form of atomic power was the most 
efficient. England went ahead with 
the gas cycle reactor as soon as it 
was proved feasible. In the U.S., the 
Atomic 


ranging for trial of an assortment of 


Energy Commission is ar- 


reactor types, hoping to find out 
which type will best serve our future 
needs. 

In the U. S.., 


marine program which has already 


aside from the sub- 


Heating, 


produced the successful Nautilus, 
there are seven demonstration plants 
authorized by AEC, of commercial 
size, representing a total of over 800,- 
000 kw capacity and about $300 mil 
lion investment of private funds, sup- 
plemented to less than 10 percent by 
AEC funds. In addition, many ex 
perimental and research reactors are 
being built. 

The seven demonstration plants are 
listed in Table 1. 

By 1970 nuclear power Is expe ted 
to be competitive with thermal 
power. Forecasts by various authori- 
ties show variation, of course, but 
there is agreement that by 1980 
American nuclear power production 
capacity will be somewhere between 
50 and 130 million kw, as compared 
to 1955 total (world) production ca 
pac ity of 110 million kw. Of course, 
by 1980, the total produ tion capaci- 
ty will have increased to between 


550 and 600 million kw. 


1000 Ft of Piping in Reactor 


A froup of papers were devoted 
to reactor construction. A. J. Raymo 
of the General Electric Co.’s atomic 
department, de 


powel equipment 


scribed the containment vessel for 
the 180,000 kw Dresden plant. This 
sphere, of firebox quality steel, to 
contain the reactor and associated 
equipment, will be 190 ft in diame- 
ter. It will be 


starting 114 in. thick at the top and 


fabricated of plate, 


increasing to 114 in. thick at the bot- 
tom, braced by 24 columns 12 in. 
in diameter around the middle. It is 
designed to withstand a wind velocity 
of 110 mph and an internal pressure 


of 29.5 psig. 
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The vessel must have provisions 
for supplying and exhausting venti- 
lating air with postive control against 
release of dangerous vapors, and 
have access openings large enough 
to permit transfer of large equip- 
ment items, as well as pressure locks 
through which personnel may entet 
and leave the structure without im- 
pairing its integrity. 

The sphere will contain the pri- 
mary loop, or radioactive compo- 
nents. The secondary loop is the con- 
ventional steam turbine-electric 


hookup of 


combustible 


9en- 
standard 
fuel. At 


erator powel 
plants using 
Dresden, the 
prises: the reactor vessel, 14 ft in 


15 ft long, 


primary loop 


diameter by weighing 300 


tons: the steam drum. & 


ft in 


separator 
65 ft 


75 ft above the 


diameter, by long. 


mounted horizontally 


reactor and weighing 175 tons; four 


steam generators where primary 


steam generates secondary steam. 


t in diam by 27 ft high, and 
600 


each 7 


tons: four hp 
15 


heat sink consisting of a 


weighing 40 


pumps weighing tons each; an 
emergency 
30,000 gal horizontal reservoir above 
the primary steam drum. These com- 
ponents are connected by about 4000 
ft of piping ranging up to 16 in. in 
For the enclosure 


diameter. service, 


includes a 50 ton capacity bridge 


crane. 


Guard Against Leaks, Corrosion 


J. J. Kanter, 


search and development department, 


of Crane Co.'s re- 
delivered a paper on the quality re- 
quirements for steel valves for nu- 
clear power plants. In the primary 


loop the engineer is likely to encoun- 


FABLE 1—SEVEN 


DEMONSTRATION PLANTS of 


GAS 


GAS OUTLET 





__—STANDARD MOTOR 


LABYRINTH SEALS 


__-——STILLING BAFFLE 


SODIUM LEVEL 


5000 GPM MECHANICAL 
SODIUM PUMP 


MECHANICAL SODIUM PUMP, single stage, has gland construction similar to that 


for water pump, but sealed chamber receives a supply of inert gas that is permitted to 


exert a pressure through the gland upon the sodium surface, preventing leakage 


fluids: 
light 


different 


demineralized 


ter one of several 
@ Pressurized 
(ordinary) water. 
© Heavy (D.O 
H.O, the D being heavy hydrogen). 
© Wet saturated steam. 


° Liquid sodium or alloys of sodi- 


wate! instead of 


um and potassium (at temperatures 
above 1500 F). 
© Acid 


rials, 


solutions of fissile mate- 
@ Liquid phenolics. 
® Molten bismuth or 


fissile 


sodium con- 


taining materials and fission 
products. 


for 


valve stem leakage utilize special pro- 


Systems safeguarding against 


commercial size have been 


authorized by AEC. They total over 800,000 kw in capacity and about $300 million in 


investment of private funds, plus less than 10 percent AEC funds 





Type ( KW 


Pressurized ) AEC 
water 
Boilin 
wate 
Fast breeder 
P essurized 
water 
essul 


Pr 
water 


»ed 
ze< 
geneous 15 
Sodium 

graphite 


2 uy omime 


Duquesne 


Detroit 
olidated Edisor 


nwealt! 


Sponsor omptetior 


Date 


Light & Power, Westinghous« 1957 


Edison and associates 


Edison and 


Yankee Atomic 


Pen 


( 


nsylvat 


nsumer s 


associates 
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~ea] 
visions hevond ordinary packing 
glands: bellows, canopies, labyrinths 
of sealing rings. or even frozen seals 


of the fluid itself. 


Where canopies are used, it is nec- 


suc h as sodium. 


essary to contrive such remote op 


erating mechanisms as hydraulic cyl 
Where 


hee omes 


controls. 
the 


quite large because of need to re- 


inders or magneti 


bellows are used. size 
strict the range of movement in ap 
plications involving many cycles at 


high 


rings of organi 


packing 
the de 


sign must incorporate cooling means 


temperatures. As to 


materials. 


to prevent excessive temperature in 
the gland. 

In water cooled reactors, the re- 
actor radiation provides a constant 
source of dissolved oxygen, which. 
along with the decomposition prod- 
ucts. causes corrosion. For these pip 
resist 


nick 
04. 


ing systems. good corrosion 

ance is obtained from austenitic 
347, 
and 316. In liquid sodium heat trans- 


fer, 


attack upon steel, and the same steels 


el-chromium steels, Types 


there also exists a problem of 


are used. 


Where liquid bismuth is the me- 





dium. there are mass transfer con- 
siderations. Constituents of the pipe 
metal are dissolved from the surface 
of the hot regions and deposited in 
the cool regions of the system. Here. 
the chromium-molybdenum _ ferritic 
steels have given the most favorable 
performance to date. 

The organic material reactors us- 
ing phenclic liquids do not present 
a special corrosion problem in the 
piping, and apparently carbon steel 
is a satisfactory material for such 
piping systems. 

Perhaps the most extreme corro- 
sion is found in the aqueous homoge- 
neous systems, where highly _resist- 
ant lining materials are still being 


sought. 


All Piping Is Welded 


All these piping systems are as- 
sembled by welding, no other meth- 
od being acceptable. Choice of metals 
therefore rests upon welding charac- 
teristics. Though Type 347 is pre 
ferred for some installations because 
of stability against intergranular at- 
tack, it presents welding difficulties 
which are present to a lesser degree 
with Type 304. But the latter is more 
susceptible to intergranular corrosion 
unless special care has been given 
to solution heat treatment. which in- 
troduces a host of other considera- 
tions. Type 316, which is better sta- 
hilized than Type 304 and presents 
lesser difficulty in welding than Type 
347, constitutes a middle-of-the-road 
choice and is being favored in some 
installations. 

Prototypes of reactors using car- 
bon steel components in the primary 
loop systems are under study. Pre- 
sumably, some basis for using fer- 
ritic steels, ranging from plain car- 
bon to the various chromium-molyb- 
denum types, eventually will be 
found. 

The body, bonnet, and disc com- 
ponents of primary loop valves must 
be of high integrity. The valves in 
that part of the system isolate the 
reactor and retain its fluid cover. 
A proper surface for valve parts 
requirement. Rough 


is a_ special 


forged or “as cast” surface must be 


removed by machining, grinding, or 


A com 


mon requirement is 124 RMS finish, 


filing both inside and out. 


a painstaking one when applied to 
the inside surface of some parts. The 
purpose of 124 RMS is two-fold: 

1) To reveal small defects which 
might otherwise be undisclosed by 
dye penetrant or other inspection 
means. 

2) To eliminate surface irregulari- 
ties which might otherwise accumu- 
late contaminants. 
for in 


Radiographic techniques 


spection of components of nuclear 
plant piping are of vital importance. 
Gamma radiography, done largely by 
Cobalt 60. is a convenient technique 
and satisfactory for most sections of 
the valve parts. More massive sec- 
tions may require high voltage Xray 
or even Betatron radiography. Gam- 
ma ray “pills” have an advantage in 
that they may be placed inside the 
valve body sections, with the photo- 
graphic film on the outside. 

Some use has been made of ultra 
sonic inspection, but on the whole 
this technique has not reached a sat- 
isfactory state of development for 
application to the forms involved. 

Sales volume of valves and fittings 
for nuclear is expected to 

1960 and $90 


plants 
reach $25 million by 
million by 1963, according to the 


Atomic Industry Forum. 


Use Three Main Types of Pumps 


Pumps for nuclear power plants, 
with capacities up to 10,000 gpm, 
were treated in two papers, respec- 
tively by A. F. Erwin of Allis-Chal- 
mers Manufacturing Co. and by O. 
A. Seim and R. A. Jaross of the Ar- 
gonne National Laboratory. 

In the pressurized water and the 
reactors, radioactive 


boiling water 


water is pumped at high pressure 
and temperature, up to 2000 psig in 


PWR. 


struction is required, with respect 


the case of Elaborate con- 
to packing glands and packing for 
shafts and 


arranged in stages. assembled verti- 


bearings. Impellers are 
cally on the shaft, with a hydraulic 
piston bearing at the lower end of 
the shaft. 

The packing gland at the upper 


end of the shaft is permitted 


Heating, 


to leak a small stream into a sealed 
chamber. which also receives dehy- 
drated air from a blower. The water 
is drained from the chamber and 
returned to the system; the air is 
also circulated, cleaned, and dehy- 
drated for return to the chamber. 


The assembly includes mechanical 
labyrinth type seals. 

\ similar type mechanical pump. 
single stage. has been made to pump 
liquid sodium. The gland construc 
tion is similar to that for the water 
pump, but the sealed chamber re 
ceives a supply of inert gas that is 
permitted to exert a pressure through 
the gland upon the sodium surface, 
preventing leakage of sodium up- 
ward. 

The electromagnetic pump is also 
used for moving liquid metal. It is 
based upon Faraday’s law of induc- 
tion. A tube of flattened cross-section 
has heavy conductors passing a high 
current at low voltage through the 
liquid metal in the tube at right an 
gles to a d-c magnetic field also pass 
ing through the liquid metal. The re- 
sulting induced force causes the 
liquid to move through the tube. A 
large capacity pump for nuclear ap- 
built, 
with 250,000 amp at 2.5 v. This 


plication has been supplied 
enormous current is conducted to the 
pump by means of liquid metal filled 
ducts to avoid electric losses at con- 
tact connections. 

Still a third type of pump com- 
bines the electromagnetic and cen- 
trifugal principles by causing a ro- 
magnetic field to 


tating sweep 


through a thin walled centrifugal 
pump casing equipped to complete 
the usual electromagnetic circuit. No 
impellers or other moving parts are 
used inside the pump. Under the ef- 
fect of the rotating field the liquid 
acquires a rotation that develops the 
centrifugal pressure in the conven- 
tional discharge volute. 

Smaller pumps are of the so-called 
canned type, meaning that a more or 
less conventional motor driven pump 
has been completely encased in metal. 
Such pumps also employ fluid piston 


and radial thrust bearings, and can 


operate up to 1000 psig discharge 


pressure, moving 50 gpm. + 
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Amount to be subtracted from 
eve/ in 75-/50 cps band 


, 
F( 


42/ 
4800 


960 


1 SOUND PRESSURE LEVEL at 1 


band is calculated from fan power and tip speed 








20,000 


/0000 
+ 8000 | 
“ 6000 


4000 





Sq 


2000 


/000 





800 f 


tttective room absorption 











in 75-150 cps 2 


EFFECTIVE 


room type is easily obtained with this chart 


4 68 


10,000 
Room volume, 


ABSORPTION of room according to 


How to Predict Fan Noise Levels 


VENTILATION FAN NOISE can now 
be predicted from fan noise rat- 
ings. both on the inlet and outlet 
sides. according to the acoustics 


staff of the 


Foundation. The new method was 


Armour Research 
developed under the sponsorship 
of DeBothezat Fans Div. of Amer- 
Metals. Ine. 


Presented here is a condensation 


ican Machine and 


of the report prepared by Armour 
for DeBothezat. 

Soon fan noise ratings will be 
bands. The 


noise output of the fan will then 


available in octave 


be given in sound power micro- 
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watts for each band. which can 


be readily converted to sound 
pressure at 1 ft by using a nomo- 
gram. 

Here's how to use the 


Fig. | 


noise. Since this is the first in- 


nomo- 
oram to predict fan 
stance of such a procedure, the 
nomogram has been developed ex- 
DeBothezat 


pressly for use with 


fans. By putting a point on the 
horsepower line at the rated horse- 
power and connecting this point 
with a line crossing the tip speed 
line at the blade tip speed 


computed by multiplying the fan 
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rpm by the circumference at the 
blade tips and extending the 
line drawn, the point of crossing 
the sound pressure level line will 
sound 


indicate the approximate 


pressure level 


fan in the 75-150 eps octave band 


How to Find the Noise 


Reduction 


In order to compute the sound 
pressure level in the room being 
ventilated, it is necessary to know 
the sound characteristics of the 


room. There will be more noise in 


produced by the 
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Jistance, Ft 


3 NOISE REDUCTION in rooms decreases with distance from fan or duct 


opening according to effective absorption 
pening g 


most rooms close to the fan or its 
duct opening than at more distant 
regions due to sound attenuation 
with distance. There will also be 
a difference in sound level at points 
its duct 


remote from the fan or 


outlet which depends on the 
amount of absorption in the room. 

Here’s how to find reduction in 
noise at points within the room 
not close to the fan. 

1) Determine which of the room 
types shown on the sloping lines 
in Fig. 2 most nearly fits the room 
conditions. 

2) Obtain the effective absorp- 
tion of the room from Fig. 2. 

The effective absorption found 
can be used with Fig. 3 to deter 
reduction due to 
The 


level 


mine the noise 


the room characteristics. 


curves show how the noise 


decreases with distance from the 


fan or duct opening for values of 
effective room absorption. Since 


we are usually only interested in 


noise levels away from the fan. 


the straight horizontal lines of the 


should be 


curves 


used. If people 


will be close to the fan. it will be 
necessary to use the actual dis- 
tance between the people and the 
duct find the 


fan or outlet to 


noise reduction. 


How Much Fan Noise Is 


Permissible ? 


Using Fig. 4, determine the type 
of room which is most nearly like 
the type of room under considera- 
tion. The curve having this num- 
ber shows the maximum permis- 
sible fan noise in the room. Sub- 
tract the acceptable levels in octave 
bands from the levels expected 
within the room under considera- 
tion. The resultant set of numbers 
will he the reduction in noise level 
required in order that the fan 
selected be acceptable for the room 
being ventilated. If these numbers 
are negative, then no quieting will 
be required. If positive, they in- 
dicate the number of decibels in 
each octave band which must be 
eliminated. 


To simplify the method for cal- 


leve 


re 


Ictave band sound pressui 


4 
di 


Heating. 

















fave bands, VEL 


ACCEPTABLE NOISE LEVELS for 


fferent spaces are shown here 


culating the expected noise levels 
and the expected noise reduction, 
a work sheet, shown in Fig. 5, is 
convenient for recording all the 
required information. 

For example, suppose we want 
to predict the fan noise which will 
be present in a factory office. The 
office is 30 20 X 10 ft and 
requires 1400 cfm of air. It is to 
be ventilated by a single exhaust 
fan. 

The fan selected for this appli 
cation has a rating of 1/6 hp and 
a tip speed of 3420 fpm. Since the 
noise rating of this fan has not 
been specified, it will be necessary 
to estimate the fan noise from Fig. 
1. Drawing a line through 1/6 hp 
and 3420 fpm shows that the fan 
estimated sound 


should have an 


pressure level in the 75-150 eps 


band of 77 db. 
By using the table at the bottom 
of Fig. 1. the sound pressure levels 


have been entered in Step 2 of 


Fig. 5. 


Next. the 


dimensions and_ vyol- 
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5 WORK SHEET conveniently records all required information and simplifies calculation of 
expected noise levels and expected noise reduction 
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6 SOUND ATTENUATIONS in decibels per ft are shown here for various 


duct sizes and linings 


ume of the room are entered in 
Step 3. 

The factory office would nor- 
mally be considered a hard wall 
room with an audience, This 
should be entered in Step 4. From 
Fig. 2 it is found that a hard sur- 
faced room with audience, with a 
volume of 6000 cu ft, will have an 
effective absorption of 230 sq ft. 

Krom Fig. 3 it can be deter- 
mined that a room with an effec- 
tive absorption of 230 sq ft will 
have a noise reduction of approx- 
imately 6 db because of the char- 
acteristics of the room. This is en- 
tered in Step 5 of the sheet. By 
subtracting Step 5 from Step 2 
the expected fan noise levels in 


the room are listed in Step 6. This 


then is the noise which the fan 
will produce in the factory office 
without any quieting. 

Next, find the permissible noise 
levels in a room of this type, as 
shown in Fig. 4. The table in Fig. 
1 indicates that a factory office 
should have a noise spectrum like 
that shown in Curve 6, which 
gives the values for permissible 
noise in the various octave bands 


as listed in Step 7 of Fig. 5. 


Find Noise Reduction Needed 
To Make Fan Acceptable 


Subtracting Step 7 from Step 6 
vives the values of noise reduction 
required to make the fan accept- 


able in a room being ventilated. 


Heating. 


These are listed in Step 5 of Fig. 5 

Since all of the air produced 
by this ventilating fan is used to 
ventilate one factory office, there 
will be no noise reduction due to 
duct branching. Therefore, Step 9 
should show that 100 percent of 
the air reaches the room being 
ventilated and there is no noise 
reduction obtained. Step LL will, 
therefore, have the same values as 
Step 8. 

Since the noise reduction § re- 
quired is slight, it can probably 
be obtained economically by the 
use of a short section of lined duct. 

It will be necessary to design a 
lined duct which will have an in 
side area of 88 sq in. and an in 
side perimeter of 52 in. To con 
form to this, the 24 7 in. duct 
may be lined with | in. acoustical 
material. The inside and outside 
dimensions of the lined duct, as 
well as the perimeter and area, 
should be entered in Step 25 of 
Fig. 5. The perimeter/area ratio 
of this duct will be 0.59. 

Using Fig. 6, the sound attenua 
tions in decibels per foot for a 
duct of this size lined with 1 in 
acoustical material are entered in 
Step 24. 

Dividing Step 22, which lists 
the noise reductions required, by 
Step 24 gives the lengths of lined 
duct required for each octave band 
as listed in Step 25. 

By using 3.8 ft of lined duct 
the attenuations obtained in each 
octave band are listed in Step 26 
These values were obtained by 
multiplying 3.8 by the number of 
decibels pel foot in each octave 
band. By subtracting Step 10 and 
Step 26 from Step 6. the noise 
levels for the room are listed in 
Step 27. These levels are equal to 
or less than those required in the 
room. Therefore. the fan installa 
tion is satisfactory with 3.8 ft of 
lined duct added. + 
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How the Regional Meetings Are Going 


HIS page is being written while I am in transit to the regional meetings at New 

Orleans, Los Angeles, Tulsa and Kansas City, and I am looking forward with 
great pleasure to visiting with the chapter representatives attending these meetings. 
During March, I attended similar meetings at Detroit, Ottawa, and Albany and 
my experiences were interesting and enjoyable. Traveling through this country and 
into Canada, and being so graciously received, meeting so many old friends and 
sO many new ones, are some of the pleasurable activities of this office of President 
of the Society. 


The pattern varied at each of these three meetings. Improvements suggested at one meeting were 
used at the next with a resulting improvement in the effectiveness of each successive meeting. These ex- 
periences through these successive meetings will also provide the Regions Central Committee with val- 
uable information on how to plan still better meetings for next year. 


All of the subjects discussed at these regional meetings are referred for future development to the 
Regions Central Committee as a part of the 1957 Chapters Agenda. However, several subjects are of 
sufficient news interest to warrant review on this page. 


First, there is a desire on the part of the chapters for a more definitive statement of policy setting 
forth the extent and the nature of cooperation permitted a chapter in working with local codemaking 
agencies. In the past, many chapters have interpreted the instructions regarding influencing or intend- 
ing to influence legislation in its strictest terms, a restriction against assisting by furnishing technical 
advice to government agencies developing rules or codes concerning HVAC work. Some of the chap- 
ters stated that they believe we could not properly discharge our responsibilities as the technical so- 
ciety concerned with the art. and sciences of HVAC unless some cooperation with rule- or code-making 
local agencies is permitted. What, therefore, is necessary is a complete study of this problem by the 
Council and our legal counsel, with a statement that will clearly set forth the activities that are permitted, 
the activities that are not permitted, and the extent of the guidance or supervision that is necessary. 


Second, and along the same lines, it was suggested that the Society initiate a project to rationalize 
information on the ventilation requirements of grade school and high school buildings. It was pointed out 
that existing state codes for classroom heating and ventilating vary greatly, — particularly as to the 
quantity of fresh air required. If and when school boards look to the Society for advice on this sub- 
ject, they should be provided with the most up-to-date information that is available. 


The third question concerned the subject of what is new regarding cooperation between ASRE and 
ASHAE. Many of the chapter representatives indicated a strong interest in the direction of closer co- 
operation between the two Societies. The Society officers present at these meetings highlighted the 
many problems facing the Joint Committee of the two societies and the need for considerable study 
before being in a position to state a policy. 


Many other interesting items were discussed at the first three meetings, and I am sure many more 
will develop through the next four meetings of the Chapters Regional Committees. 


President 
AMERICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGINEERS 
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Thermal Performance of Frame Walls 


Part [1] — Wall Surface Temperatures 


By G. O. Handegord”, Saskatoon, Canada 


Si riON of insulation for use in 
frame walls under cold weathe 
conditions is often based solely on 
the calculated overall thermal prop- 
erties of the resultant wall section. 
This approach may be adequate from 
the standpoint of heating system de- 
sign or interior comfort evaluation 
where overall average values are in- 
volved. However, it may not always 
provide an accurate appraisal of wall 
performance in regard to such prob- 
lems as surface condensation or dust 
marking. 

Two previous papers demon- 
strated that actual surface tempera- 
ture patterns exhibited by frame 
walls may differ widely from those 
predicted on the basis of simple 
theory. Both papers emphasized the 
vertical variations in temperature 
caused by convective action in the 
wall space. The second paper* pro- 
vided some additional information on 
horizontal surface temperature vari- 
ations resulting from lateral heat ex- 
change at studding. It was suggested 
that the surface temperature gradi- 
ent in the vicinity of studding was 
largely influenced by the arrange- 
ment of insulation in the stud 
space and by the degree of thermal 
protection afforded the sides of the 
stud. 

The amount by which surface tem- 
peratures over studs are lower than 
surface temperatures between studs 
may be important in connection with 
the possible occurrence of condensa- 
tion on the inside surfaces of insu- 
lated frame walls. The studies of 


*Research Officer, Division of Building Re 
search, National Research Council of Canada 
Associate Member of ASHAE 

‘Exponent numerals refer to References 

For presentation at the Semi-Annual Meeting 
of the AMERICAN SocieTy OF HEATING AND AIR 
CONDITIONING ENGINEERS, Murray Bay, Que., 
Canada, June 1957 
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SUMMARY — Horizontal sur- 
face temperature patterns result- 
ing from the effects of studding 
for a number of frame wall con- 
structions have been _ investi- 
gated. The relationship of sur- 
face temperature to lateral heat 
flow within frame walls and de- 
sign considerations related to 
this are discussed. Information 
is also provided to assist in the 
prediction of surface tempera- 
tures of frame walls in which 
semi-thick batt or blanket insula- 
tion is installed. 


vertical temperature variations re- 
ferred to above have shown that, at 
low outside temperatures, inside sur- 
face temperatures near the bottom of 
such walls may be lowered to the 
point where condensation is immi- 
nent even at moderate relative hu- 
midity. For this reason, it may be 
desirable to select insulation arrange- 
ments that lead to the highest pos- 
sible surface temperatures over studs. 

Steep surface temperature eradi- 


ents will normally result in dust 


marking. This phenomenon,  dis- 
cussed in detail by Nielsen®, is due 
to differences in the rate of accumu- 
lation on surfaces at different tem- 
peratures. The seriousness of the 
problem is dependent upon the peri- 
od necessary for a noticeable pattern 
to appear and the relationship of 
this period to the normal redecora- 


Walls that 


severe temperature gradients in the 


tion schedule. exhibit 
vicinity of studding will require a 
shorter period of time for noticeable 
patterns to form and it is therefore 
desirable to select and locate insula- 
tions within the wall to provide the 
most uniform surface temperatures 
possible. 

The study reported in this paper 


was undertaken to obtain more com- 
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plete information on the horizontal 
surlace temperature patterns result 
ing from the use of different types 
and arrangements of insulation in a 
conventional frame wall. Considera 
tion was given to suitable methods 
for prediction of surface tempera- 
ture patterns on frame walls with 
particular emphasis on walls with 
semi-thick batt or blanket insulation. 
The project was undertaken as part 
of a program on Cold Weather Wall 
Research at the Prairie Regional 
Station of the Division of Building 
Research, National Research Coun 


cil of Canada, at Saskatoon. 


Test Apparatus 


The test apparatus has been de 
scribed previously’. It consists basi 
warm-room 


full-scale 


frame panel can be subjected to a 


cally of a cold-room 
combination in which a 


temperature gradient under con 
trolled conditions. Regulation of air 
temperature on either side of the 
panel was within +1 F. Forced 
circulation of air was maintained up- 
ward over the cold face of the panel 
during all tests; gravity circulation 
was employed in the warm room. 

All temperature measurements 
were carried out with 30 B& S gage. 
copper-constantan thermocouples — in 
conjunction with an electronic indi 
cating potentiometer, Surface thermo- 
couples were cemented in grooves so 
as to be flush with the wall surface. 
At least 2 in. of the lead wire from 
the thermojunction was similarly 
secured to the wall. Thermocouples 
were located at points midway be- 
tween studding, on the centerline of 
the stud, and 2 in. from the stud 
centerline at 3 vertical positions on 


the wall section. Additional thermo- 
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couples were installed at various lo- 
cations throughout the wall. 

Heat meters were used in most of 
rates of heat 
the 


studding. 


the tests to determine 


flow into areas over stud and 


midway between These 
meters were of the multiple differ- 
ential thermocouple type, with the 
sensitive elements mounted between 
synthetic resin sheets 414 in. square. 
Each meter was held against the wall 
surface by 4 spring-loaded _ poly- 
styrene rods which extended from a 
carriage that could be moved verti- 
cally up the wall. The emf generated 
by the thermopile was recorded for 
a period of at least 1 hr at each 
location using an electronic strip 
chart potentiometer, 

A third 
one of the tests to provide a measure 
of the } 


into the 
center of the sheathing at mid-height. 


heat meter was used in 


rate of heat flow 
This meter was secured to the warm 
face of the sheathing with 14 in. No. 


6 wood screws. 


Test Procedure 


The same basic wall panel, 8 ft in 
height by 5 standard stud spaces in 
The 


two outer stud spaces were insulated 


width, was used for all tests. 


with mineral wool insulation and 


were left) unchanged during all 
The different 


sulation tested were installed in the 


studies. types of in- 
three inner spaces, but all measure- 


ments were confined to the center 
space. 

Modifications to the insulation of 
the test panel were made prior to 
weekends with the subsequent test 
period being of 3 to 4 days duration 
the following week. Four complete 
and 2 com- 


temperature traverses, 


plete heat meter traverses were made 


during this time. 


Description of Walls Tested 


The basic wall panel consisted of 
6- by 14-in. bevel cedar siding as 
exterior finish, sheathing 
25/32. 10-in. 


sheathing, 2- X 4-in. framing (actual 


paper, 


spruce shiplap 
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314 in.) and 8¢- 
The 
to the 


dimensions 114 


in, 2Yypsum wallboard. fypsum 


was secured fram- 


l-in. No. 12 


wallboard 


ing with wood screws 


rections. The commercial insulations 
illustrated by the 
Fig. 1. 


insulation fit at 


studied are best 


horizontal sections shown in 


For further 


tests on 
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Fig. 1 — Surface temperatures on frame 
ments of insulations 


so that it could be removed to change 
the insulation. 

Twenty-six different insulation ar- 
rangements were tested involving 


both 


types. Six forms of commercial house 


reflective and mineral wool 


insulation were studied and_ these 


were applied as carefully as possible 


according to the manufacturers’ di- 


walls with different types and arrange- 


the stud, a preformed low-density. 
glass fiberboard-type insulation was 
cemented to the cold side face of the 
plasterboard and cut to accommodate 
the The 


plasterboard were then removed as 


framing. insulation and 
a unit and the insulation edges re- 
cut to the required shape at the 


studding for each succeeding test. 
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Discussion of Results 


Relative Performance of Different 
Insulations: Fig. 1 provides a sum 


mary of the results obtained on 11 


ditions occurred for walls Nos. 5 and 


9. where the inside-to-outside air 
temperature differences were 104.6 


F and 98.3 F. respectively The av 
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Fig. 1 (continued) — Surface temperatures on frame walls with different types and 


arrangements of insulations 


different 


types and arrangements of insulation. 


wall constructions having 


The values listed represent the av- 
erage of measurements taken at the 
2-, 4-, 


Column 2 shows the cross-sectional 


and 6-ft levels on each wall. 


details of each panel together with 
the associated horizontal surface tem- 
perature pattern. The plotted curves 
are based on readings taken over one- 
half the stud space width. Symmetry 
has been assumed in extending the 
curve for the width shown. 

All panels were tested under simi- 


lar conditions with warm-side ait 


temperatures at approximately 70 I 


and cold-side air temperatures at ap- 
proximately 30 F. The warm-side 
air temperatures are listed for each 
wall construction in Column 3 and 
the inside-to-outside air temperature 
difference is shown in Column 4. The 


greatest departure from the test con- 
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erage differences in surface tempet 
ature between studding and over the 
stud are listed in Column 5 and the 
ratio between the rate of heat flow 
into the area over studding to that 
midway between studs is shown in 
Column 6. 

Wall No. 5, in which the insula- 
tion consisted of 2 air spaces eac h 
faced one side with foil had the 
most uniform wall surface tempera 
ture pattern of any of the walls 
tested. This wall represents a case 
where the thermal resistance of the 
portion between studding is similar 
to that at the studs, and a close ap- 
proximation to a thermally homo- 
geneous wall results. In regions of 
severe winter climate, however, the 
thermal resistance provided by such 
a wall construction is inadequate 
from the economic standpoint and 
is substandard in regard to optimum 


interior comfort. 
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Of the walls in which reflective 
insulation was used wall No. ] 
showed the greatest horizontal vari 
ation in surface temperature. In this 
wall the insulation provided in th 
stud space was basically 3 air spaces 
2 faced 1 side and 1 faced 2 sides 
with aluminum foil. In this respect. 
the insulation was equivalent to that 
in walls Nos. 2, 3, and 4, but these 
walls showed less severe variations 
in surface temperature 

Examination of the cross-sectional 
details for these 4 walls shows that 
this improvement in surlace tempera 
ture pattern is at least partially as 
sociated with the degree of exposure 
of the sides of the studding. In wall 
No. 1 the stud was exposed to the 
cold outer air space for its entire 
depth; in wall No. 2, for two-thirds of 
its depth; in wall No. 3, for half its 
depth, and in wall No. 4 only one 
third of the side of the stud was so 
exposed. The reflective properties of 
the insulation tab in walls Nos. 2 and 
; would also tend to increase the 
difference by 


surface temperature 


decreasing the lateral flow of heat 
into the sides of the stud from the 
warm-side air space. 


The effect of 


may also be noted from a compari 


insulation location 
son of walls Nos. 6 and 7, where 
identical batt type insulation was in 
stalled. The outer portions of the 
studs in wall No. 6 were exposed to 
the low air temperature of the space, 
while in wall No. 7 the entire stud 
was in a region of much higher tem 
perature. The lateral heat flow from 
the sides of the stud in wall No. 6 
and the rate of heat flow into the 
face of the stud would be greater. 
with a consequent lowering of sur 
face temperature over the stud. 
Wall No. 8 was essentially the 
same as wall No. 7, except that a 


slightly thicker and more uniform 


mineral fiber insulation was installed. 
It is included for comparison with 
wall No. 9 to illustrate the effect of 
increasing the thickness of insula 


tion in the stud space. As can be 
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noted, increasing the thermal resist- 
ance of the stud space will tend to 
increase surface temperature differ- 
ence. Wall No. 10 is a further ex- 
ample of this effect. 

The marked influence of lateral 
heat flow on surface temperature pat- 
tern is again apparent from the re- 
sults for wall No. 11. This represents 
an example of poor insulation appli- 
cation and will be discussed later. 
It is included here as a case of ex- 
treme horizontal surface temperature 
difference. 

Comparison of the results presented 
in Fig. 1 indicates that the lateral 
flow of heat within frame walls may 
have an appreciable effect on the 
warm-side surface temperature pat- 
tern. The location of semi-thick in- 
sulation within the wall has a marked 
effect on surface temperature as does 
the fit between the insulation and 
studding. 

Certain general principles of 
frame wall design for uniformity of 
surface temperature are suggested by 
these results. Specifically, semi-thick 
batt or blanket insulations should be 
installed as close to the cold side of 
the space as practicable and should 
provide maximum thermal protec- 
tion to the sides of the studding. 

Since horizontal surface tempera- 
ture gradients have implications with 
regard to the occurrence of both 
dust patterns and condensation on 
inside surfaces, the assessment of 
walls with respect to these gradients 
is highly desirable. Limiting criteria 
for surface temperature difference 
with regard to dust marking have 
been suggested by some authorities*® 
and have been applied to building 
regulations.* 

Evaluation of Wall Surface Tem- 
perature Differences: The most di- 
rect way of determining wall surface 
temperatures is by actual testing, but 
the cost of such testing for the va- 
riety of constructions possible is pro- 
hibitive. Rigorous mathematical anal- 
ysis, on the other hand, is difficult 


if not impossible because of the ex- 


tremely complex nature of the heat 
flow pattern. However, for certain 
types of wall constructions, calcula- 
tions on the assumption of parallel 
heat flow paths may give reasonably 
accurate results. 

The surface temperature difference 
and ratio of heat flow in at the stud 
to that midway between studding, 
calculated on the assumption of par- 
allel paths for the walls in Fig. 1, 


are listed in Columns 7 and 8. These 


is placed at the outside, and in Fig. 
2 (c) at the inside of the space. 
With insulation at the center of 
the air space [Fig. 2 (a)]| the tem 
perature levels imposed on the sides 
of the stud are such that the lateral 
flow of heat into the stud near the 
warm side is balanced by the lateral 
loss near the cold side. The rate of 
heat flow into the stud will therefore 
approach that for a condition of no 


lateral heat exchange. 
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Fig. 2 —- Calculated temperature gradients through a frame wall with different loca- 


tions of insulation 


values were determined on the basis 


of data given in THE Gutpe of 
ASHAE. 

Reasonably close agreement be- 
tween calculated and observed values 
of surface temperature differences 
and heat flow ratios may be noted 


for walls Nos. 4, 


nation of the cross-sectional details 


5. and 10. Exami- 


of these walls will show that, in each 
case, the insulation was of uniform 
thickness across the entire width of 
the stud space and was symmetrical- 
ly placed in relation to a plane par- 
allel to the wall at the center of the 
air space. In these 2 respects they 
differed from the other walls tested. 

This agreement between calculated 
and observed values may be partial- 
ly explained by temperature gradi- 
ents shown in Fig. 2. In Fig. 2 (a) 
the calculated temperature gradients 
through the stud and through the 
stud space are shown superimposed 
for a frame wall with insulation lo- 
cated at the center of the air space. 


In Fig. 2 (b) the same insulation 


Heating, 


Location of insulation as in Fig. 
2 (b) will expose the sides of the 
stud to a higher temperature regime 
and the additional lateral heat gain 
will reduce the rate of heat flow into 
the face of the stud. The resultant 
surface temperature over the face of 
the stud will thus be higher than 
that calculated by simple theory, as 
it was for wall No. 7. 

The opposite condition will occu! 
with insulation located as shown in 
Fig. 2 (c): the sides of the stud will 
be exposed to a lower level of tem- 
perature, increased heat loss from the 
sides of the stud will occur, and a 
lower surface temperature than that 
predicted will result. This condition 
is exemplified by the results for wall 
No. 6. 

The interior and exterior cladding 
materials of this wall section have 
been assumed to possess identical 
thermal characteristics. This is not 
strictly true for the walls tested, but 
relationship —be- 


the same general 


tween temperature gradients would 
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This 


( onsidered 


exist, simple analysis, when represents a maximum, and provided 


with the test results, this does not exceed the accepted 


criterion, the wall may be regarded 
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frame construction: the most widely 


would indicate that reasonably ac- 
curate values of surface temperature as acceptable. 
difference for frame walls with plas- The assessment of walls in which 
used insulation is of the mineral wool 
fiber batt 


thick. The most common wall 


ter finish may be calculated on the the insulation is installed in the 


assumption of parallel heat paths glass nominally 


warm side of the space is more dif- ol 
ficult, first 


type. 


when insulation is installed at ap- because a limit cannot 2 in. 
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proximately the center of the air 
space of the wall and when the in- 
thickness 


across the width of the stud space. 


sulation is of uniform 

The calculation of surface temper- 
ature difference using the foregoing 
procedure may also be employed as 
a basis for qualitative assessment of 
walls in which the insulation is in- 
stalled in the cold side of the space. 


The calculated value in such cases 


Fig. 3 (left) — Surface temperature difference as related to 
overall air temperature difference 


Fig. 4 (right) — Surface temperature difference and heat 


flow rate as related to insulation shape — Series |! 


be established by simple computa- 
tion, and secondly because the shape 
of the insulation at the stud has a 
marked influence on the surface tem- 
perature pattern. For a specific type 
of wall construction and insulation. 
however, test data may be used as a 
basis for assessment, or at least fox 
evaluation of limiting conditions. 
The majority of houses in Western 


Canada are of reasonably standard 
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construction is of the type shown for 
wall No. 6 in Fig. 1 


surface temperature difference to be 


The maximum 
expected with 2-in. batt insulation 
may. therefore. be assumed as 4.5 F 
inside-to-outside 
difference is 100 F. 


the insulation is of 


when the tempera- 
prov ided 


thick- 


ness across the stud space. For walls 


ture 


uniform 


with this type of insulation installed 


between this position and the center 
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of the air space a value may be 


assumed as between the limits of 


1.5 F 


2.8 F, 


and the calculated value of 


under the same ambient con- 


Insulation Fit at Studding: These 
procedures for calculating wall sur- 
face temperatures are dependent on 
the insulation being of constant 
thickness across the entire width of 
the stud space. Many batt and blank- 
have a 


et type insulations do not 


truly rectangular edge profile, and 


which were greater than 1614 


ings 
in.’ 

To evaluate the relationship he- 
tween insulation fit at studding and 
surface temperature variation, three 
series of tests were conducted using 
a uniform, light density. glass fiber 


insulation, 2 in. thick. which was 
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Fig. 5 —- Surface temperature difference and heat flow rate 


as related to insulation shape — Series Il 


ditions. When the design tempera- 
ture difference is other than 100 F 


proportionality may be assumed. 
This assumption of proportionality 
is inherent in the calculation proced- 
reasonably correct for 


No. 6. as 
the test results in Fig. 3. The plotted 


ure and is 


walls such as shown by 
points were obtained for wall No. 6 
at different inside-to-outside air tem- 
perature differences ranging from 10 


F to 104 F. 
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in some cases may have a cross-sec- 
tion approaching that of the reflec- 


No. 1. Also 


the spacing of studding in actual 


tive insulation in wall 


does not always coin 


16-inch 


construction 


cide with the module, and 


in some cases a condition analogous 
to that of wall No. 1] may occur, \ 
survey of houses in Canadian cities 
in 1951 indicated that 5 percent of 
the wall window 


area, exclusive of 


and door openings, had stud spac- 


Fig. 6 — Surface temperature difference and heat flow rate 
as related to insulation shape — Series II! 


cut to provide varying degrees of 
exposure of the stud. The main pur 
pose of this study was to provide a 
batt insulations in 


basis for rating 


regard to surface temperature pat- 
terns in terms of their measured pro- 
file. test- 
ing. 


The 


tests are shown in Figs. 4, 


without recourse to actual 


results of these 3 series of 


5 and 6, 
surface 


in which the difference in 


temperature between locations over 


the studding and between studding 


is plotted against the cross-sectional 
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area of the space between insulation 
and stud. Corresponding rates of 
heat flow into the area over studding 
and between studding are also shown 
in these figures, and in Fig. 5 the 
rate of heat flow through the sheath- 
ing at mid-height of the wall is in- 


cluded. The conditions of test were 


sulation and studding is most critical 
in the range from ! ,-in to 34-In., 
as indicated by the shape of the 


curves for temperature difference 
and heat flow into studding. It will 
be noted that the rate of heat flow 
into the center of the stud space de 


creased slightly with increasing stud 
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SURFACE TEMP. DIFFERENCE 


Fig. 7 — Surface tem- 
perature difference (in 
percent of inside to out- 
side temperature differ- 
ence) as related to 
shape factor for frame 
walls with nominal 2-in. 
batt insulation 








identical in all cases, warm-side air 


temperatures being maintained at 
approximately 70 F, with cold-side 
air temperatures at approximately 

10 F. The plotted points represent 
average values taken at the 2-. 4- 
and 6-ft levels, except for the heat 
flow through the sheathing in Fig. 
~ 

The effect of chamferring the in- 
sulation at various angles to the stud 
is shown by the results of Series | 
tests in Fig. 4. Apparently the aver 


age width of the space between in 
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exposure. This decrease was no 
doubt due to the increase in temper- 
ature of the air space brought about 
by increased lateral heat flow from 
the studs. 

The results of chamferring the in- 
sulation at 45 deg to the stud to pro- 
vide different widths of stud expos- 
ure are shown by the Series II tests 
in Fig. 5. The shape of the temper- 
ature difference and heat flow curves 
in this figure are different from those 
of Series I, the rate of change of 


surface temperature difference in- 
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increasing 


creasing with CTOSS-SeC- 
tional area of gap. The extreme case 
in Series II was identical to that of 
Series | and reasonably close agree 
ment between results was obtained 
For all practical purposes a mean 
temperature curve for the results of 
both Series I and Series I] might be 


employed since the individual ex 


perimental points would fall within 


1 F of such a curve 


Further evidence of the lateral 
flow of heat from studding to the 
air space and through the sheathing 
is provided by the heat flow measure 
ments of Fig. 5. The rate of heat 
flow into the wall between studs de 
creased, while the rate of heat flow 
through the sheating increased with 
increasing stud exposure. 

The insulation § cross-sections of 
Series I and II approximate the gen- 
eral shape of some batt and blanket 
insulations as installed in framing 
which is spaced at 16 in. or less on 
centers. Occasionally, however, stud 


spacings in practice exceed this 


modular value and such situations 
must be recognized in the assessment 
of this type of insulation. 

Series II] tests were undertaken to 
obtain some additional information 
on the surface temperature patterns 
with oversize stud spacing. Rather 
than change the width of stud space, 
however. the insulation was reduced 
in width to provide gaps hetweer 
insulation and studding up to 114 
in. The results of these tests are 
shown in Fig. 6. 

It was hoped initially that a simple 
correlation might be obtained for all 
} series of tests between the horizon 


difference 


and the cross-sectional area of the 


tal surface temperature 


space between insulation and stud- 
ding. This was the case in Series | 
and II, but not in Series II], where a 
section of the plasterboard was also 
exposed to the cold air space As 
suming this factor to be the signifi 
cant difference between Series III 
and the other two, an arbitrary shape 


factor was used to provide an empiri- 


15] 





Journal bg Section 


cal correlation between the results 
of the three series of tests. This shape 
factor was calculated as follows: 

Shape factor (average thickness 
thickness at stud) 
width of space at plaster). 


(average width of 


space 


Using the terminology of the dia- 


grams in Figs. 4, 5 and 6, 
Shape factor tt b) (w+ a). 


The results of Series I, If and III 
are replotted in Fig. 7 with the shape 
factor as ordinate and with the hori- 
zontal temperature difference  ex- 
pressed as a precentage of inside-to- 
outside air temperature difference as 
abscissa. It is suggested that this 
relationship may be used to evalu- 
ate batt-type insulations in regard 
surface 


to horizontal temperature 


patterns by measurement of their 
profiles as installed in a mock-up 
wall. The test results were obtained 
for an inside-to-outside air tempera- 
ture difference of 100 deg F, but, for 
practical purposes, the curve given 
in Fig. 7 may be employed for other 
conditions if a linear relationship is 
assumed between horizontal surface 
temperature difference and inside-to- 
outside air temperature difference. 
This assumption has been shown to 
be correct for walls such as No. 6. 

In some cases the average thick- 
ness of the insulation batt may be 
greater or less than the nominal 2 in. 
An increase in batt thickness will 
tend to raise the surface temperature 
between studding and at the same 
time will lower the temperature of 
the air space, thus tending to in- 
crease the lateral heat loss from the 
studs. It is 
therefore, that an increase in batt 
thickness will 


reasonable to assume. 


increase the surface 
temperature difference and this will 
be accounted for qualitatively in the 


calculation of shape factor. 


Conclusions 


1. Horizontal surface temperature 
patterns exhibited by frame walls are 
greatly influenced by the position of 
the insulation within the wall and by 
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the degree of exposure of studding 
to the air in the wall cavity. 

2. When semi-thick batt or blanket 
insulations are employed, more uni- 
form horizontal surface temperatures 
are obtained with the insulation in- 
stalled as close to the cold side of 
the space as possible. 

3. It is most desirable from the 
standpoint of minimum horizontal 
surface temperature variation that 
semi-thick batt or blanket insulations 
which are to be located toward the 
warm side of the air space provide 
protection corresponding to a_ sub- 
stantial proportion of their thickness 
at the studding. 

1. Calculation of surface tempera- 
ture differences on frame walls on 
the assumption of parallel heat flow 
paths may provide reasonably accu- 
rate values provided the insulation is 
of uniform thickness from stud to 
stud and is approximately centered in 
the confines of the space. 

5. When the insulation is placed 
toward the outside of the stud space 
calculation of surface temperatures 
on the assumption of parallel heat 
flow paths results in higher values of 
surface temperature difference than 
actually occur. 

6. When the insulation is placed in 
the warm side of the stud space adja- 
cent to the inside finish, calculated 
values of the difference in surface 
temperatures over and between studs 
are substantially less than actually oc- 
cur. The fit of the insulations at the 
stud has a marked effect on the sur- 
face temperature pattern. Data are 
presented which permit the prediction 
of horizontal surface temperature dif- 
ference for batt and blanket insula- 
tions taking into account the shape 
of the insulation in the vicinity of the 
stud. 
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Thermal Circuit Analysis for Developing 


Application Engineering Information 


By Stanley F. Gilman 


is DESIGNING the air-conditioning 
system for a commercial building, 
the objective of the application engi- 
neer is to select refrigeration equip- 
ment that will closely match the 
peak cooling load. However. accu- 
rate evaluation of this peak load is 


difficult. The 


and the position of the sun in the sky 


outdoor temperature 


are continually changing. Lights are 
turned on at the beginning of the 
work day and off at the end. Radia- 
tion portions of heat gains are stored 
in the structure and released later. 
Hence the problem is one of un- 
steady-state heat flow, which even 
under simple conditions can be very 
difficult to solve. 

Temporary storage of heat in 
structures and furnishings compli- 
cates evaluation of the actual equip- 
ment (cooling) load. Consequently, 
heat gains are generally considered 
to be cooling loads; e.g., the entire 
sun heat gain and heat equivalent of 
the lighting wattage are presumed 
to appear immediately at the refrig- 


effect of 


thermal storage is to reduce the re- 


eration equipment. The 


frigeration capacity required for a 
particular installation; when radia- 
tion heat gains are large the reduc- 
tion is considerable. Therefore, it is 
essential that application engineers 
have data properly accounting for 
thermal storage effects. 

During the past few years, the 
problem of thermal storage has been 
receiving more attention, undoubted- 
ly stimulated by the 1949 paper ol 
Mackey and Gay’. Since that time 
ASHAE papers have been 


written. Further impetus was pro- 


several 


vided by 2 papers by Nottage and 


ASHAE Research 


Parmelee of the 


Senior Research Engineer Research Depart 
ment, Carrier Corporation. Member ASHAE 

**Research Engineer, Research Department 
Carner Corporation 
Exponent numerals refer to References 

or presentation at the Semi-Annual Meeting 
of the AMERICAN Society OF HEATING AND AIR 
CONDITIONING ENGINEERS, Murray Ba Que 
Canada, June 1957 
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and ©. William Clausen 


SUMMARY — The need for ap- 
plication engineering informa- 
tion that accounts for the effect 
of thermal storage on cooling 
loads is indicated. The Nottage 
Technique is selected, and ex- 
periences with thermal circuit 
methods of analysis are re- 
ported. Merits and limitations of 
the technique are detailed. Pro- 
cedures are given for reducing 
the labor involved and minimiz- 
ing the possibilities of error. It 
is found that engineers become 
adept at circuit analysis after 
handling a few problems. Meth- 
ods are described which consid- 
erably simplify the development 
of extensive application engi- 
neering information. 


They 


concept of representing the thermal 


Laboratory promoted the 
problem by a thermal circuit dia- 
gram using electrical symbols for the 
equivalent thermal properties. Of 
particular significance, it was shown 
that the resultant network could be 
recourse to highe 


solved without 


mathematics. In addition, many 
problems could be solved by manual 
computation; i.e., large analogue o1 
digital computers were not essential 
for solving the equivalent electrical 
networks. 


ASHAE labora- 


tory paper* presents an analysis of 


The most recent 


a typical commercial office building. 
From an application engineer's view- 
point, this circuit would certainly be 
regarded as complex. Therefore, a 
basic problem is to devise means by 
which application engineers can 
profit from the thermal circuit meth- 
od of cooling load analysis. 

The key to exploiting thermal cir- 
cuit analysis seems to be in training 
a small nucleus of engineers in the 
method. These engineers could be 
given the assignment of developing 
application engineering information 
Ideally, this 


would consist of simple multiplying 


of a general nature. 


factors to apply to the present load 
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, Syracuse, N. Y. 


calculation data. In any case, the 
information must be presented in a 
simple form that can be used quickly 
to select equipment for any type or 
size of building, no matter what its 
orientation or geographical location. 

\ second 


would be 


responsibility of the 
group to make thermal 
circuit analyses of spec ial field prob 
lems that are ordinarily sent into the 
home office. 

The purpose of this paper is to re 
port the experience of the authors’ 
company in learning and utilizing 
the thermal circuit method of analy 
sis. As would be expected, the ex 
perience has disclosed merits and 
limitations of both the method and 
the particular procedure used to 
solve the circuits. These are reported 
in some detail. In addition, proce 
dures for developing extensive ap- 
plication engineering information are 
described. as well as some of the 


difficulties yet to be overcome. 


Simpler Problems 


To gain familiarity with — the 
mechanics of the procedure of ther 


mal circuit analysis, initial prob 


lems were simple ones having known 
| 
panel 


solutions. A 4-in. gypsum 


problem whic h appeared in a 1932 


ASHAE paper 
) 


panel divided into 2. 


was solved with the 
> and 4 lumps. 
Results were compared with Fig. 31 
of the paper®. Agreement was excel 
lent with 4 lumps, good with 3 lumps, 


lumps. Al 


though it was known that the accuracy 


and only fair with 2 


improves as the number of lumps is 
increased, experience was gained in 
predicting the influence of the num- 
ber of lumps on the solution. 

The procedure given in Table 5 
of this work 


perature inpul as a 


for expressing the tem- 
Fourier series 
was followed. Calculations and com- 
parisons showed that 24 hourly tem- 


peratures were sufficient, rather than 
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ection 


Houghten’., 
calculations 


the 72 used by thus re- 


ducing the subsequent 
to one-third. The number of harmon- 
representation 


ics needed for cood 


is also important, since each harmon 


ic requires a separate solution of 
the network. For symmetrical waves. 
such as outside surface temperatures 
of flat roofs, 2 or 3 harmonics are 
usually sufficient. For non-symmetri- 
cal waves; e.g., east and west wall 


outside surface temperatures, 3 to 
5 are often needed. 

The procedure described by Not- 
tage and Parmelee®’ was followed 
throughout. Each point in a network 
at which a thermal current balance 


is made yields 2 linear algebraic 
equations. Hence a 9-point circuit 
yields 18 linear equations in 18 un- 


knowns to be solved simultaneously. 


Results were checked by substitution 

back into the original equations. 
After considerable experience with 

roofs, a more in- 


single walls and 








ADIABAT JRFACE ) 


Fig. 1—Thermal circuit diagram of 2-in. 
concrete floor problem 














In this paper, Nottage Technique is 


used to denote their method ol 


solving the network. as contrasted 


with solving it by analogues or other 
devices or procedures. 


By restricting the initial circuits 


to a maximum of 5 junction points. 


hence 10 ecuations, solutions were 


obtained for several other sample 


problems by manual computation 


with desk-type calculators. Sets of 10 


equations or less are readily solved 


by available arithmetical techniques’. 
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Fig. 2 (left) 
— Cooling 
loads for 2- 
in. concrete 
floor problem 
as obtained 
by three 
methods 





Fig. 3 (right) 
— Cooling 
load and so- 
lar heat gain 
for 2-in. con- 
crete floor 
problem 


volved circuit was set up which in 
cluded 


surfaces. 


radiation exchange between 
The problem was one al- 
ready solved by Mackey and Gay’, 
and presented the additional compli- 
cation of an adiabatic surface. This 
is a boundary surface through which 
heat does not flow in either direction, 
and requires consideration of a re- 
sistance-capacitance series branch. 
Selection of this problem also pro- 
vided 


opportunity to compare the 


Nottage Technique solution with both 


Heating 
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the theoretical solution and results 


from an hydraulic analogue’. 

The problem involves solar radia 
tion falling uniformly on a concrete 
adiabatic 


floor, and a surrounding 


enclosure. The thermal circuit dia- 
gram is presented in Fig. 1. The 
floor has been divided into 3 lumps 
of the same thickness. Heat is re 
moved at point @ at just the rate to 
maintain the room temperature con 
stant. 

made 


balances were 


around points 1, 2 and 3 in Fig. 1, 


Current 


and the circuit equations were solved. 
Results are presented in Fig 2. Ex 
cept where 2 lines appear, the theory 
and Vottage Technique curves are 
one. The agreement is therefore ex 


Also. the hydraulic 


compare favorably 


cellent. analogue 


results with the 
curves, 


Next. the floor 
and the thermal cir 


thickness was in- 
creased to 6 in. 


cuit solved again. Comparison of the 


cooling load curve with that of Ma 
key again showed excellent agree 
ment, 

lo illustrate the practical aspects 
of the results, Fig. 3 shows both cool 
ing load and heat gain curves for the 
2-in. concrete floor. The peak cool- 
ing (equipment) load is only 73 per 
cent of the peak heat gain and oc- 
standard 


114 hours later. By 


curs 


calculation procedures, 12 noon 


would be taken as the time of the 
peak load. However, at noon the cool- 
ing load is only 64 percent of the 


heat gain. 





For the 6-in. thick concrete floor, 
comparisons were even more strik- 
ing. At noon the cooling load was 
only 55 percent of the heat gain 

Results of the 


analysis of the 


thermal circuit 


Mackey 


brought conviction of the validity of 


problem 


the Nottage Technique and that it 
was being properly applied to peri 


odic heat How problems 


Extension of Results 


In concrete construction, vermicu 


lite is sometimes used as aggregate 


lloors with vermiculite aggregate was 
found to be negligible. For engineer- 
ing purposes, the solar heat gain and 
cooling load are the same for thick- 
nesses less than about 3 in. Thermal 
storage in conventional concrete con- 
struction is considerable: hence, ap 


should 


») 


plication engineering data 
clearly differentiate between these 
constructions. Therefore. this addi 
tional experience with thermal cit 
cuit analysis indicated the potential 


influence of construction materials on 


cooling loads. 





Fig. 4 (left) 
— Cooling 
load and so- 
lar heat gain 
for 2-in. ver- 
miculite ag - 
gregate con- 
crete floor 
problem 


Fig. 5 (right) 
— 650 mag- 





in place of stone or gravel. The re 
sultant mixture is lightweight and 
has high thermal resistance, whereas 
conventional concrete is heavy and 
has low thermal resistance. To study 
the effect of vermiculite, it was only 
necessary to re-solve the circuit aftet 
assigning new values to the resistors 
and capacitors buried in the floor 
surface (see Fig. 1). Results for the 
2-in. floor are presented in Fig. | 
and are striking in that, for engi- 
neering purposes, there is no thermal 
storage. The peak cooling load is 98 
percent of the peak heat gain and 
the time lag is negligible. 

When the 6-in. floor was similarly 
treated, the peak cooling load was 
found to be 87 percent of the peak 
heat gain. Thus, the conventional 
concrete floor 2 in. thick had more 
thermal storage than 6-in. floor with 
vermiculite aggregate. 

Valuable information was obtained 
from these thermal circuit analyses. 


Thermal storage in 2-in. concrete 
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netic drum, 
data - process- 
ing machine 


More Complex Problems 
I 


The next step was to attack more 


complex problems involving spaces 
ene losed by outside walls, windows. 
interior partitions, floors and_ roofs. 
For such spaces it was soon found 
that the resultant thermal circuits in- 
volved a minimum of 8 junctions, 
and that usually more were desirable. 
Therefore, utilization of the Nottage 
Technique posed the problem of find 
ing economical means of solving 16 
or more equations simultaneously. 


28 equations, a 


For some sets of 
special method was devised based on 
mathematical relaxation principles’. 
Although this method was handled 
easily by computation personnel with 
only desk-type calculators, it required 
about one week’s work per harmonic. 
Therefore, for many of the problems 
} weeks to a month elapsed before 
the solution became available. Since 
the next step in the analysis often de- 
pended on the solution of a previous 


circuit, the time required to solve cir- 
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cuits slowed progress on the pro 
oram 

Fortunately, at about this time a 
commercial 650 computer was de 
livered to. the company This 
magnet drum type card 
crammed digital compute (Fig 
lhe person seated is at the main con 
sole which contains the control panel 
drum, and ele 


(visible), magnetic 


tronic circuits for performing the 


arithmetic operations. The drum can 
store 2000 ten-digit numbers in its 
memory for an indefinite time. To 
the rear of the console is the powet 
supply unit. In the right foreground 
is the input-output unit in which in 
structions and data punched on cards 
are placed. Problem solutions come 
out of this unit as punched cards, 
which are then placed in an auxiliary 
machine that converts holes in the 
cards to printed numbers. 

Investigation disclosed that a gen- 
eral routine was available whereby 
any number of simultaneous equa 
tions, up to 11, could be solved by 
the machine. The time to solve a set 
of 28 equations is slightly less than 
one-half hour, or roughly / percent 
of the time by manual computation 
using relaxation methods. The ma 
chine made possible the rapid solu 
tion of several thermal circuits that 
were subsequently developed. 

The most recently reported work 


has been application of the Nottage 
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Technique to a_ typical office for 
which the solution was obtained by a 
differential analyzer*. This particular 
problem was selected to acquire eX- 
perience with thermal circuits involv- 
ing blinds, plus the added complex- 
ity of a cooled ceiling panel. In addi- 


tion, an opportunity was provided to 


ROOM TEMPERATURE 


—- 
b 


Fig. 6—Thermal circuit diagram of office 


compare the Nottage Technique solu- 
tion with that of the differential an- 
alyzer, so as to better evaluate the 
potential of analogue computers: for 
solving cooling lead problems. 

In the paper‘, validation of the 
analyzer solution is based upon the 
calculated and 


agreement between 


analyzer steady-state values. Appar- 
ently either time or a machine was 
not available for solving the sets of 
18 equations for each harmonic. The 
set of equations for the steady-state 
solution could be solved by manual 
computation with little difficulty. In 
any case, agreement in steady-state 
values does not represent a complete 
check. Although the steady-state solu- 
tion fixes the area under the cooling 
load vs. time curves, the shapes 
are not determined. Also, capacitors 
are not involved in the steady-state 


solution so the accuracy of the an- 
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alyzer in duplicating the given capac- 
itance values is not known. Hence. 
an additional objective was to com- 
plete the Nottage Technique solution 
of this problem. 

Complete details of the office are 
siven in Reference 4. The 12 X 25 
ft room with an 8 ft ceiling faces 
southwest. The gross exposed wall 
area is 200 sq ft of which 135 is wall 
and 65 is window equipped with a 


typical venetian blind. Typical solar 


The steady-state value plus the first 
to third harmonics were calculated. 
Results are shown by the solid line 
in Fig. 7 for comparison with the 
given data represented by open cir- 
cles. Agreement is seen to be excel- 
lent between 4 a.m. and 8 p.m. 

The straight-line segments form 
ing the dashed curve are those gen 
erated electronically for inputs to the 
differential analyzer. The fit’ with 


the given data is also very good. 





. 
~ 











problem 


T ME 


Fig. 7—-Comparative representations of solar radiation im- 
pressed on venetian blinds 


radiation and outdoor temperature 
cycles were impressed on the office, 
as well as a lighting load of 3.6 watts 
per sq ft between 8 a.m. and 8 p.m. 

The equivalent electrical circuit of 
the thermal problem is shown in Fig. 
6. The lettering system for circuit 
junction points of Fig. 1, Reference 
|. has been maintained. Numerical 
values of admittance per sq ft of floor 
area are shown at resistors. Lette1 
symbols are used for capacitors since 
their values are frequency depend- 
ent. Current balances are made at 9 
junction points in the network; con- 
Nottage 


yields sets of 18 simultaneous equa- 


sequently, the Technique 
tions to be solved. 

After drawing the circuit diagram. 
the given solar radiation input data‘ 


were expressed as a Fourier series. 


It should be stated that the data 
for all 


were 


differential analyzer curves 


obtained directly from the 
ASHAE Research Laboratory. 
Comparative input data for the sol- 
air temperature cycle on the outside 
wall are presented in Fig. 8. The 
series representation re 


the Nottage Technique 


Fourier 
quired for 
fits the data very well and somewhat 
better than the analyzer. 

Fitting data by linear segments, as 
done for this analyzer, is not the 
only way of representing input data 
for analogue computers. Since a 
Fourier series is basically the sum 
of sine waves of related frequencies, 
electronic oscillators provide another 
possibility. The analogue curve could 
then be Nottage 


Technique curve in Fig. In addi- 


identical to the 


8] 
Oo 
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generators 
will fit a 
data. In 
that 


computer inputs can accurately simu- 


tion, electronic function 


are available which con- 


tinuous curve to general. 


then, it is concluded analogue 
late given data. 

The radiation portion of the im- 
pressed lighting load is shown by the 


dashed Fig. 9. When the 


lights are turned on at 8 


line of 
a.m. the 
value jumps from zero to above 12; 
at 8 


p.m. it jumps back to zero. 


Mathematically these jumps are finite 


ing load input, and then with all 
other inputs combined. The 18 equa- 
tions resulting from the lighting in- 
form in 


put are shown in matrix 
Table 1. Within the 
symbols represent frequency depend- 


their 


matrix, 


ent coefficients; values are 
listed in Table 2. 


by the 650 computer vielded values 


Solution of these 


for the unknowns a,. 6,. and so on. 
listed along the top of Table 1. 
Temperature and heat flow curves 


corresponding to those in Reference 
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Nottage Technique solution. was very 


similar to the individual analyzer 
curves. 

From this work it was concluded 
that analogue computers such as that 
Reference 4 have the 


potential of providing accurate solu 


des ribed in 


tions ol complex cooling load prob 


lems. At present, several different 








Fig. 8—Comparative 
representations of sol- 
air temperatures’ im- 








discontinuities in the curve. Although 
such curves can be represented by 
Fourier series, for the same num- 
ber of harmonics the fit is ordinarily 
not as good as with continuous func- 
tions. The solid line shows the Four- 
ier series representation when the 
first 


fit is satisfactory. 


1. odd, harmonics are used. The 


As part of a research program, our 


organization has collected consider- 
able test 
These 


wallage 


from office buildings. 
that the 


from 


data 


data show lighting 


increases zero to a 
maximum over a period of about | 
hr. In this sense, then, the Fourier 
curve is a better representation of 
field office 


lights are being turned on and off. 


conditions at the time 


After determining the input ex- 
office 


thermal current balances were made 


yressions for the yroblem, 
| | 


around the 9 junction points. The 


circuit was solved with only the light- 


pressed on exposed wall 


1 were computed and analyzed. The 
panel and air system cooling loads 
resulting from all inputs are shown 
in Fig. 10. Comparison of the Not- 
tage Technique and differential an- 
alyzer results show them to be in 
good agreement. The area under the 
dashed-line curve is slightly less than 
under the solid line curve. This means 
the 24-hr 


value for 


average (steady-state ) 


the analyzer is less. which 
agrees with Table 2 of Reference 4. 

Small differences in steady-state 
values are not serious. The impor- 
tant factor is the relative shapes of 
the load vs. time curves. and refer- 
Fig. 10 
Both 


values at 


ence to shows remarkable 


agreement. curves have maxi- 


mum | p.m. The sharp 


peak in the analyzer curve is caused 
by the linear segment inputs. The 
shape of each temperature and heat 


flow curve for individual surfaces 


and inputs, as obtained from the 
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Fig. 9—Fourier series representation of lighting input 
with 4 harmonics 


analogue computers are being stud 


ied to determine their capabilities 


for handling diversified types of 
heating and air-conditioning research 


problems 


Merits and Limitations of the 
Nottage Technique 


Experience with the thermal cir- 


cuits discussed, as well as many 


additional ones, has dis« losed several 
merits of thermal circuit analyses 
and of the Nottage Technique in par- 
ticular. Although the procedure in 
the original appears formi 
dable. it has found that 


neers become adept in circuit analy- 


paper” 


been engi- 


sis after working a few problems 


Circuit diagrams such as Fig. 6 are 


helpful in visualizing the 


very 
thermal problem. They also aid in 
predicting the influence of partic ular 


factors; for example, a high admit- 


tance value indicates an easy heat 


flow path. 
One 


limitation of the Nottage 


Technique is the amount of labor 
sets of 


involved in solving several 


equations simultaneously when only 
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Ji By utilizing the 650 computer, en- The principal characteristics will be de 

. scribe ; ; . 

| gineering effort was primarily de- cribed in conjunction with Table 1 and 

, Nt) - y s é Fig. 6. In the table, junction points in 

Jy Sf voted only to diagramming _ the Fig. 6 at which current balances are to 

thermal circuit. formulating — the be made are listed along the top. The 

: . Tal unknown a and 6 components (real and 

desk-type calculators are available. equations (see Table 1), and an- imaginary, respectively) of the tempers 

This limitation was overcome by the alvyzing the results. Indeed. after ture vector are listed beneath each point. 

650 | iditi I . tati Row numbers 1-18 are listed along the 
- y rT ‘ a ‘. S > > > > > “ P Tr. 

99 computer. In addition, the com ome experience, compurauon pe! left margin and column numbers 1-18 

puler eliminated a considerable sonnel became adept at making the along the bottom. The unnumbered col 

: , +: umn at the extreme right contains kr I 

amount of labor during other phases current balances and_ writing the ” re 

heat flow input values which are to the 


of a thermal circuit analysis. The equations, left of the equals sign when written in 





Table 1—Typical arrangement of circuit equations to 
be solved 
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Fig. 10—Comparative air ond pane! system loads for 
office problem 








machine was programmed to develop With the multiplicity of details in- equation form. For example, row 6 repre 


Fourier series expressions when volved in a thermal circuit analysis, sents the equation 


given 24 hourly values of tempera- the probability of making errors is 1.435, 2.16by 
ture or heat flow. With the given high. Therefore. means of avoiding O.12b¢ 0.17, H 0 


input data, the machine calculated errors were studied. The solution of lo conserve space, only the first 3 digits 
the Fourier coefficients for any 9r cocks act of cimiditenceun: tines: equa- of each coefficient are given in Table 1; 
. , ; the more precise values actually used in 
all of the first 10 harmonics. For the tions was checked by substituting the solution appear in Fig. 6. Letters such 
usual input function, machine time the answers back into the original as A and B refer to coefficients whose 
values are different for each harmonic; 


was about | minute. equations. Circuit constants; i.e., ad- 
ia Hl L.@ coeffi ients whi« h are frequen y de 
A\e ith another O50 compule! pro- mittance values: could he ( her ked iIn- pendent Numerical values are listed in 
gram, temperatures or heat flows as dividually. able 2. 
* ; T “1: he le hicl inction points are 
a function of time were computed The greatest probability of error rhe order in which junction poin 
; 7 . f ‘ listed at the top (k, m, A.) is not im- 
using the previously determined was in making current balances, ex- portant, but it is important that current 
Fourier coefficients. Plotting these panding and separating the equa- balances be made around each point in 
: . . . . the same order. When this procedure is 
and the input data on the same graph tions, and getting them into matrix K \? 
. : ? followed the matrix of coefficients is sym 
permitted the closeness of the form. Study disclosed that the matrix metrical about its principal diagonal. This 
Fourier series fit to be appraised. of the coefficients had distinct char- diagonal is formed by an _ imaginary 
straight line connecting the arrowheads in 


‘ the upper left and lower right. Symmetri 
the results from the simultaneous up and checking it. In fact, it was cal means that the same number occurs 
In corresponding blocks on either side of 
the principal diagonal. For example, the 


final temperatures and heat flows. cients without making current  bal- i . . 
row 5. column 17, value is +0.17. Inter 


This same program was used to take acteristics that facilitated setting it 
equation solution and compute the possible to write down the coeffi- 
The time required was also 1 min. ances at all, changing rows and columns, +0.17 should 
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also appear in row 17, column 5, which 
it does. This, then, is one check on all 
elements of the matrix except those along 
the principal diagonal. 

All elements along the principal diag 
onal have the same row and column num 
bers. When a number lies in a block along 
the diagonal, considerable information can 
be obtained. Consider the element, row 
6, column 6, in which appears the num 
ber +2.16. Since it lies along the diag 
onal and under by of point A, this equa 
tion is a result of the current balance 
around point A. Moreover, since it appears 
under fy, it is the imaginary part of the 
equation. The real part is evidently the 
equation along row 5 because the element 
along the diagonal of the matrix and 
under da, is in that row 

Further scrutiny will disclose that only 
real parts occur along odd numbered rows 
and only imaginary parts along even num 
bered rows. 

Starting in the upper left and progress 
ing down the diagonal, each value is seen 
to occur twice, first negative and then 
positive The signs are therefore easily 
checked. Furthermore, each number repre 
sents the sum of all admittances around 
the point indicated at the top of the col 
umn. For example, 4.65 at row 7, col 
umn 7, is the sum of all admittances about 
point f/ in Fig. 6. Values along a row but 
not on the diagonal represent the admit 
tance between the point indicated at the 
top of its column and the point around 
which the current balance is being made 
For example, in row 7, column 15, is 
found 0.05. Column 15 is under point 4 
The element along the principal diagonal 
(row 7, column 7) is under point /. There 
fore, 0.05 is the admittance between points 
b and f. Reference to Fig. 6 shows the 
frst 3 digits are indeed 0.05 

It may appear strange that point c does 
not appear in Table 1. The conditions of 
the ASHAE problem are that point c¢ is 
always maintained constant at 75 F, which 
Hence 


point ¢ is a junction at which the tem 


is also the room air temperature 


perature is known; therefore, it does not 
appear in the list of unknown tempera 
tures in Table 1] 

Letters A, B, C, and E in the matrix 
represent capacitors in parallel with re 
sistors They are always preceded by a 
negative sign and take positions undet 
their points in blocks just to the right and 
left of the principal diagonal in the odd 
and even rows, respectively. 

Only under point p does a frequency 
dependent coefficient occur along the prin 
cipal diagonal. Inspection of Fig. 6 re 
veals that in summing the admittances 
around point p a resistance-capacitance 
series branch is involved. Since the ca 
pacitor is frequency dependent, the total 
admittance value is likewise frequency de 
Values for F are 


pendent included in 


lable 2. 


By taking advantage of regular- 
ities in the matrix of coefficients 
it was possible to eliminate con- 
siderable labor in writing the equa- 


tions and, even more important, de- 
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velop a checking procedure minimiz 
ing the possibility ol errors. 
Nottage 


rec ognized 


The limitations of — the 
Technique must also be 
With respect to developing applica- 
tion engineering data, the most seri- 
ous is the inability to handle other 
than periodic heat flow problems. For 
cooling equipment that is operated 
24 hr a day, the technique can be 
used lo develop a considerable 
amount of data, as will be shown 
subsequently. However, many air- 
conditioning systems are shut-down 
overnight. This mode of operation 
results in a rise in room air tem- 
perature followed by an early morn- 
ing pull-down with the refrigeration 
equipment. Intermittent equipment 
introduces transient heat 


better han 


operation 
flow conditions that are 
dled by analogue computers or nu 
merical techniques such as the popu 
lar Schmidt method’. 

Another limitation is that a linear 


circuit must be assumed, which 
means that resistors and capacitors 
are independent of temperature 01 
heat flow. It is known that inside 
film coefficients. for example, are a 
function of temperature difference. 
Whether or not such nonlinearities 
have serious influence on thermal cit 
cuit solutions remains to be proved. 

Additional thermal storage can be 
made available by allowing the room 


When a 


specified variation is impressed on 


air temperature to vary 


a thermal circuit. the Nottage Tech 


nique is easily applied. However. 
when the variation in room air tem 
perature is the unknown, the Nottage 
Tee hnique becomes complex. { nfor 
tunately, the latter condition is of 
more practical concern. 

A study of typical configurations 
and conditions for which application 
engineering information is desired 


Table 2—Numerical values for frequen- 
cy dependent elements in Table 1 


Stl 


Har 
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indicates an analogue computer capa 
ble of handling non-linear problems 
will be the eventual replacement for 


the Nottage Technique 


Developing Application 


Engineering Information 


In developing information for ap 
plication engineers to use in account- 
ing for thermal storage in structures, 
considerable attention must be given 
to the manner in which the informa 
tion is presented. In the field, time 
is of the essence. Therefore, all data 
must be in the simplest possible form 
so equipment can be qui kly selected 
Moreover. all differ in 


respects so the information 


buildings 
some 
must be extremely general in nature 
(1) light 


) percent glass area, (3) 


A few of the variables ar 
ing load. (2 
type of window shading, (4) dire¢ 
tion that each outside wall faces, (5) 
structural materials. and (6) outdoor 


weather conditions during a design 


day. 


An idded 


thermal storage influences the equip 


complexity is that 


ment load during all hours of the 
day. not just during the time of the 


peak heat gain. Referring to Fig. 3 
the cooling load is less than the heat 
gain until 2 p.m., after which time 
the load is greater than the heat gain 
At 4 p.m. the load on this south ex 
posure is double the calculated heat 
cain. Buildings usually have more 
than one exposure, i.e., one outside 
wall may face south and another 
west. Thus. in determining the maxi 
mum load that the central station 
equipment must handle, and the time 
this load occurs, heat gain vs. cool 
all ea 


ing load relationships for 


posures must be considered Che rela 


tive area ol each exposure also in 
fluences the load calculations. 
Considering all the combinations 
of variables that are involved, it is 
evident that developing curves simi 
lar to Fig. 3 for each condition 
would be an impossible task. There 
fore. methods had to be found for 


developing the information with a 
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reasonable expenditure of time and 
money. 

Study disclosed that the presumed 
linear nature of the circuit results 
in considerable simplification. First 
of all, each input can be applied 
separately to a circuit and the re- 
sults added to determine the total 
effect. After selecting a typical office 
configuration and construction, the 
effect of outdoor temperature cycle, 
solar radiation, and lights can be 
determined individually. A series of 
temperature cycles typical of geo- 
graphical regions can then be im- 
pressed separately and the circuit 
Solar 


East, Southeast, South, and se on, 


solved. radiation inputs for 
and 2 or 3 latitudes add to the data 
obtained. Then, for a particular re- 
temperature and 


gion, appropriate 


solar radiation results are merely 
added together. 
For different 


the procedure is simple. Presume 3 


lighting intensities, 
watts per sq ft are impressed on a 
structure over a specified period of 
time and the cooling load vs. time 
curve is found. A lighting load of 
double this amount (6 watts per sq 
ft) merely doubles the previous load 
value at every instant of time. Stated 
differently, the 6-watt curve is twice 
as high as the 3-watt curve. Similar- 
ly, a 2-watt per sq ft curve would be 
two-thirds the height of the 3-watt 
curve. 

A change in the level of the room 
temperature being maintained 


changes steady-state values (areas 
under the load-time curves) but not 
the shapes of the curves. Hence, a 


load curve for an 80 F 


room tem- 
perature will be below that for a 75 
F room temperature by an amount 
that is easily calculated. 

Additional 


about by studying the influence of 


simplification came 
certain variables on circuit solutions. 


Some were found to be negligible 


while others, such as _ construction 
materials and different combinations 
thereof. 


number. 


were radically reduced in 
For example, an important 


variable is the percent of gross out- 
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side wall that is glass. Presume a 
load curve for a typical office has 
been determined for the condition of 
30 percent glass. The load curve for 
60 percent glass area is sought. The 
total 


space is double the 30 percent condi- 


solar radiation entering the 


tion. However, the intensity per 
square foot of total interior absorb- 
ing surface is greater than double 
because the outside wall area has 
been decreased by the area of the 
This 


studying the 


olass. effect was 


additional 
evaluated by circuit 
diagrams and equations, as well as 
solving selected circuits and compar- 
ing results. The conclusion was that 


if the 


median amount of glass, then varia- 


original circuit included a 
tions above and below had negligible 
effect. The significance is that linear 
combinations can be used: i.e., the 
load curve for 60 percent glass can 
be taken as twice that for 30 percent 
glass. 

Utilizing the experience gained in 
thermal circuit analysis, application 
engineering data for a variety of 
configurations and conditions, and 
24-hr equipment operation, is being 
developed by means of the Nottage 
Technique. 

Several difficulties are yet to be 
overcome. Procedures for handling 
either variable room temperature oF 
shorter daily operation of refrigera- 
tion equipment are not yet com- 
pletely developed. Thermal conduc- 
tivity, density and specific heat data 
for many materials are inadequate. 
Influence of nonlinearities, although 
believed insignificant, needs to be 
firmly established. Finally, it eventu- 
ally must be determined by collection 
of field test data whether or not 


thermal circuit solutions correctly 


predict the behavior of actual struc- 


tures. 


Conclusions 


1. The Nottage Technique’ of 
thermal circuit analysis is a practical 
method of developing application en- 
gineering data, provided economical 
methods are available for solving 
large sets of simultaneous equations. 

2. Thermal circuit 
valuable tool for analyzing complex 
heat flow problems. Experience shows 
that engineers become adept at apply- 


analysis is a 


Heating, 


ing it after a small amount of train- 


o 
ing. 


3. Analogue computers or numeri- 
cal procedures appear more feasible 
than the Nottage Technique 
transient, rather than periodic, heat 
flow problems are encountered. 


when 
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Acoustic Power Level Determination 
for Machinery in Hard 


Be HAS long been the practice to 


write machinery noise specifica- 
tions in terms of sound pressure level 
(SPL) 


tances. This has objectionable limita- 


measured at specified dis- 
tions since the SPL depends not only 
on distance, but also upon the 
acoustic characteristics of the test lo- 
cation, i.e., room size, acoustic treat- 
ment, and others. Since it is extreme- 
ly difficult to duplicate exact room 
acoustic characteristics, significant 
discrepancies have been noted from 
lime to time in the results obtained 
by different test facilities. From ex- 
perience of this sort, it has become 
increasingly apparent that there is 
need for a noise level criterion which 
does not depend on the acoustic en- 
vironment of the test location. One 
such criterion is acoustic power or 


(PWL). It is 


powell 


acoustic powel! lever 
also desirable to use acoustic 
or PWL as the parameter for speci- 
fication purposes because it is a 
quantity from which sound pressure 
level can be predicted at various dis- 
tances and locations with respect to 
the equipment regardless of the place 
where the PWL was determined. 
This project was undertaken to de- 
termine the practicability of calculat- 
ing the PWL of a piece of machin- 
ery, located in hard or semi-hard 
rooms, using the SPL measured in 
the diffuse field and certain estimated 
room constants. In addition, it was 
desired to determine if the type of 
machinery mounting would cause sig- 


nificant changes in PWL. Also, it was 


+The opinions expressed in this paper are those 
f the writer and do not necessarily reflect the 
views of the Navy Department or of the naval 
servic it large 

Acoustics Branc! Noise ho d Vibra 

Laboratory, U.S. Naval Engineering Expe 
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By W. J. Bureh*, Annapolis, Md. 


SUMMARY—The purpose of 
this investigation was to deter- 
mine the feasibility of writing 
machinery noise specifications in 
terms of acoustic power (or 
acoustic power level) instead of 
the presently used system involv- 
ing sound pressure levels. It was 
desired to determine if valid 
power level measurements could 
be made in acoustically un- 
treated rooms. 

Tests using 3 different sound 
sources in rooms of various 
acoustic properties show these 
measurements to be _ feasible. 
Various types of machinery 
mountings had negligible effect 
upon recalculated power levels 


(PWL). 


desired to know, as a matter of prac- 
tical experience, how accurately room 


constants could be estimated. 


Machinery and Sound 
Sources Investigated 


Three different sound 


identified as follows, were used in the 


sources, 


investigation: 


1. A small 1/6-hp, electric motor driven, 


household type refrigerator compressor, 
with suction and discharge open to atmos 
phere. 

2. A 3-hp, 2-stage, electric 


air compressor with suction and discharge 


motor driven 


open to atmosphere. 
3. A white 
plifiers, frequency range 


generator and am 
50 to 6500 eps. 


noise 


Noise Instrumentation 


Principal instruments used in the 
investigation included the following: 
(a) Type 1551-A sound level meter, 
(b) Type 3A frequency analyzer, (c) 
EES 


transformer. 


Type 63 3-A microphone, (d) 
impedance matching 
(e) Type 2304 high speed sound 


level recorder, ({/) Type 2109 audio 


. June 1957 


Rooms’ 


frequency spectrometer, and 
Type 21B microphone. 

All sound-level measurements were 
made with a Type 633-A microphone 
coupled to either the Type 3A an- 
alyzer, or Type 1551-A sound level 
meter. An EES designed transformer 
was used to match the impedance of 
the 633-A with the 


sound-level meter. 


microphone 
Measurements of _ reverberation 
time were made with the Type 21B 
mit rophone coupled to the Type 2304 
high-speed sound-level recordet 
through the amplifier section of the 
Type 2109 audio-frequency spectrom- 


diffuse fields for 


these measurements were established 


eter. The noise 
by use of both a discrete frequency 


warble tone oscillator and a_ white 
noise generator-amplifier unit. 

The microphones used were cali- 
brated, for 


the range covered, by a substitution 


selec ted frequen¢ ies in 


method using 3 reciprocity-calibrated 
Type 640AA condenser microphones 
as standards. The measurement sys 
tems were electrically calibrated al 
the start of each series of measure- 
ments and periodically at any other 
time there was reason to suspect theit 


accuracy. 


Method of Test 


The first phase of the experiment 
was to calculate the acoustical powel! 
of the 


chamber by spherical integration. In 


noise source in an anechoi 


this case, the sphere was divided into 


24 equal areas. The geometrical 
center of each area was located and 
the SPL was determined at this point. 


The SPL 


the arithmetic average 


was then calculated as 
of the sound 


intensities. Acoustic powel! then is 


WV. 10°" S [antilog». (SPI 


10)] watts 
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u he re 


area of the incremental area 
in square teet. 
SPI average sound pressure level 
Total acoustic power is then 
W I 
when 


n number of incremental areas 


The total sound power VW in watts 


as expressed by the powel! level is 


PWI 10 logw F 130 db ....(3) 


The second stage of the experi- 
ment involved determination of the 
powers in various rooms. However, 
before these could be determined, it 
was necessary that a room constant 
or acoustical index be established for 
each of the individual rooms. This 
was accomplished by 2. methods. 
First. the reverberation times were 
accurately measured with the high 
speed level recorder and from these 
the room constants were calculated 
Appendix A. Sec- 


ond, the areas of each type of ma- 


by Equation A-2, 


terial in the rooms were either meas- 
ured or estimated and from published 
absorption coefficient data the aver- 
age absorptivity and room constants 
were determined by Equations A-3 


and A-4, Appendix A. The results of 


these 2 methods were then compared 
and the PWL’s were calculated by 


use of Equation A-1. where the SPL 


PWL Estimated PWL calculated trom the 
>PWL Calculated: PWL calculated from the 
SPL4 The diffuse field SPI 
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Nomenclature 


ower lev 
pressure 


nstant (Eng Units) 
acoustic impedance (407 
40 n rayls/ft*) 
(cubic feet) 
seconds 


om 











is the value measured in the diffuse 
noise field. 

In the anechoic chamber tests, the 
sound sources were supported by rub- 
ber band suspension from an acousti- 
cally treated overhead crane. The 
tests in the hard and semi-hard rooms 
were for the most part conducted 
with the sound sources mounted sol- 
idly on the floor. However, in ordet 


effect of the type 


of support on the powe! level, 3 other 


to determine the 


methods of mounting were used with 
the air compressor sound source in 3 
of the rooms. The supports used were 
as follows: 


1. Resilient or rubber band suspension. 
2. Six cycles per second, cylindrical 
steel springs 

3. Engineering Experiment Station Type 


B7S (nominal 6 eps) mounts. 


Results 


Results obtained in the test are pre 
sented in tabular form as Table 1, 
which shows the PWL’s obtained in 


Table 1 — Tabulated Results of Test 


onstant 


| j 
t calculated 


the anechoic chamber vs. those ob 


tained in the various test rooms. 
SPL’s determined in the test rooms 
are also presented. Table 2 presents 
the estimated vs. calculated room con 
stants. Sound spectrum for a refrig- 
erator compressor used as a sound 
source 1s presented as Fig. l. The 
results obtained with various types of 
mountings are nol presented numer 
cally; however it was observed that. 
in proceeding from the very soft 
mounting to the rigid condition, the 
PWL was constant within +0.5 db. 


Discussion 


The data Table 1 
show that the PWL’s determined in 


presented in 


the test rooms were generally lowe 
than those found by spherical inte 
gration in the anechoic chamber. The 
reasons for this are not exactly 


known: however, nonsymmetry of 
the sound sources. possible impertect 
anechoic chamber characteristics, in- 
herent error due to instrumentation, 
and spec ifie acousti« phenomena as- 
sociated with the test rooms could 
all be contributing factors to the dis- 
crepancies noted. On the other hand, 
the PWL’s obtained in the majority 
of test rooms agreed to within +2.0 
db of the average value. 

The data Table 2 


show that good agreement was found 


presented in 


between the estimated and calculated 
room constants. The maximum dis- 
crepancy in these values was approxi- 
mately 20 percent, with the exception 


of those few rooms which have ques- 


Roor 
3 Crew Torpe 
Bancrott Mess R 
USS 


Hall USS 
USNA TURBOT |TURBOT 


Heating, Piping & Air Conditioning, June 1957 





Levecs 
ol 
SP 


OB Re 0.0002 dyne/cm* 
s 
Ss 


OvERau NOISE 


o 


* 
* 


OvERauL NOISE LEVELS 
O8 Re 00002 dyne/cm* 
ss 
s 











300 400 300 600 
FREQUENCY - coe 














CALIBRATION SIGNAL 











ax Se 6« 
FREQUENCY -cos 


Fig. 1 — Typical frequency spectra of household refrigeration compressor (air-borne 


tionable acoustic 


spectra) 


properties. The of a typical submarine contained 


large discrepancy in the hallway val- many partial partitions and a storage 


ues was probably caused by the 6-ft space enclosed by wire mesh. Its 


false ceiling space and oblong dimen- length was also several times its 


sions which tend 


to cause nongeo- height or width. In view of these re- 


metric acoustics. No explanation has sults it appears that rooms such as 


been found for the large variation these, as well as rooms where the 


noted in the calibration room. The principal dimensions are not of the 


crew's mess compartment of the hulk same order, should not be used be- 


Table 


NCROF Hal USNA 


Laundry Rm 
103, basement 
Rm basement 
basement 
irt 
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cause of the resulting nongeometri 
acoustics and poor diffusion of sound. 
However. if it becomes necessary to 
use a room of this kind, the rever 
beration time should be measured 
and the room constant calculated 
therefrom The data also indicate 
that it is not necessary to use an 
empty o1 nearly empty room in ordet 
to obtain satisfactory results. In the 
rooms tested. essentially the same es 
timated room constants were calcu 
lated by at least 2 people working 


independently 


Other Observations 


It is realized that the number and 
size of sound sources used in the in 
vestigation were limited and that fur 
ther studies involving larger and 
more varied pieces of equipment 
should be made. The limitations were 
imposed chiefly by considerations ol 
portability and powel! requirements. 
These reasons also led lo choi ec ol 
the amplifier-speaker system as one 
of the sound sources. 

Tests were conducted with the lat 
ter source using pure tones (both 
steady and warbled), but no satis- 
factory power could be calculated 
due to the standing wave patterns 
which were present. The tendency 
for standing waves to appear was also 
noted when the air and refrigerator 
compressers were used. | ndetr oiven 
conditions, the air compressor pro 
duced a projected pattern which vat 
ied by approximately +1.0 db. 
whereas the refrigerator pattern vat 
ied as much as +2.0 db. 

The location of the noise source 
in the room had no noticeable effect 


upon the diffuse SPL reading. 


Conclusions 


The powers determined in the test 
rooms were in general lower than 
those found by spherical integration 
in the anechoic chamber. 

The powers determined in the test 
rooms agreed to within +2.5 db of 
the average value. The maximum 


dec ibel spread was 5 and 9 db 
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(PWL). Corresponding spreads in 
sound pressure levels measured were 
17 and 21 db. 

The estimated room constants ob- 
tained were within approximately 20 
percent of the values calculated from 
the measured reverberation times. 
This made a difference of less than 
1.0 db in the PWL calculation and 
indicates that in most cases it will 
not be necessary to establish room 
constants by making reverberation 
time measurements. 

The type of support used for the 
noise source did not significantly af- 
fect the calculated PWL’s. In pro- 
ceeding from the very soft mounting 
to the solid or rigid condition, the 
PWL varied by only 0.5 db. 

The white noise sound source did 
not produce detectable standing wave 
patterns, while the refrigerator and 
air compressors produced standing 
wave patterns which varied +2 and 


L db, respectively. 
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APPENDIX A 
Equations Used for Calculations 


Power Level in Reverberant Room: 
PWL SPLa 6.0 lO log R 
(10 log pe 15.7) 
Veasured Room Constant: 
R 0.05 V/T {1 (0.025 }F 
TS) | 
Room Constant: 
R A S/I1 A ..(A-3) 
Estimated 
\ (a:S: + a2, eo 
(Ss; + S + § ae , (A-4) 
Pou er Let el in k ree Field: 
10°" S, [antilogiw (SPI 
10)] watts (A-5) 


..-(A-1) 


{verage {hsorptivity: 


a,S, + ) 


10 logw B 130 db ..(A-6) 


Con 
Acoustics WAL 
Decembe 


inek (McGraw-Hil 
A-5 and A-6, py 


APPENDIX B 


Recommended Procedure for the Calculation of PWL in 


Hard and Semi-hard Rooms 


Estimate the room 


equation 


c 
dO, 
A - 
A n 


o 


el 
7 


absorption coefficient of each 
kind of material. 
S area of each surface 
\ average absorptivity. 
and the equation R A S/1 


S=tota area(> Sp) 


To determine the SPL in the diffuse 
held: 


First determine the point at which direct 
field noise ceases to predominate or where 


the SPI per doubling of distance no 


constant by the 


longer decreases by approximately 6.0 db 
This point is usually several source diam 
eters from the noise source but varies de 
pending on the amount of absorption ma 
terial present in the room. Starting from 
this point an arbitrary 10 ft long straight 
line should be traversed, taking a reading 
every foot. No point on this line should 
be less than 2 ft from a wall, floor or 
iny solid object nor should any point be 
less than 0.282 VR (R room constant) 
from the piece ot machinery being tested 
The average of the readings is the diffuse 


SPI 


To dete rmine the PWI use the equa 
tion: 

PWI SPI 10 log R (10 
eee a (B-3) 


The portion of this equation which is 
in parentheses is usually less than a 
de« ibel and may be negles ted in not mal 


engineering work, 


APPENDIX C 


Sample Estimated Room Constant Calculation 


Sample estimated room constant calculation aft torpedo room 


a/=S 0.106 
0.894 
S A/(] 4) 249.6/0.894 
278 
Determination of calculated room con 
stant 
reverberation time L.l sec 
onds 
1590 ft 
R 0.05 V/T fl 
rors 
R 14590 (0.05)/1.1] 11 
(4590) /1.1 (2345)]}. 


R 218 


10.025 


Determination of PWL: 
SPI 80.0 db 
SPI PWI 

(10 log pe , 


10 log R 


Estimated value PWI 
mated R): 


{using esti 


24.2 98.1 


PWI 74 


fusing caleu 


Calculated value PWI 
lated R) 


PWI 
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Measurement of Infiltration in Two Residences 


Part I: Technique and Measured Infiltration 


By D. R. Bahnfleth’, T. D. Moseley 


and W. S. Harris? 


This paper is the result of research sponsored by the AMER- 
ICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGINEERS 
in cooperation with the University of Illinois, 


D URING the past 40 years many 
data on infiltration through dif- 
ferent types of windows. doors and 
wall constructions have been obtained 
in laboratory investigations. A com- 
prehensive bibliography can be found 
ASHAE Gutpe'. While lab- 


oratory studies have provided inval- 


in the 


uable data for design infiltration heat 
loss estimates, their validity is fre- 
because of as- 


quently questioned 


sumptions which must be made to 
apply laboratory data to a structure 
having crackage on several expo- 
Furthermore, in an actual 
effects of 
difference 


Ww her eas 


sures. 


structure the combined 


wind and temperature 


cause infiltration, recog- 


nized design procedures considet 


only the effect of wind. 

Results of an investigation of in- 
filtration in dwellings were pub- 
lished’ recently, wherein the infiltra- 
tion rates were measured by the 
tracer gas technique® using helium 
as the tracer gas. The apparent suc- 
cess of this method of measuring in 
filtration prompted procurement by 
the ASHAE of a helium gas analyzer. 

During the winter of 1954-55 an 
investigation of infiltration in resi- 
dences using the helium tracer gas 
technique was begun at the Univer- 
sity of Illinois in cooperation with 


the Society. Infiltration rates were 
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Canada, June 1957. 
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SUMMARY — Infiltration rates 
were measured by the tracer gas 
technique in the I> B=R Re- 
search Home and Warm-Air 
Heating Research Residence No. 
2, two experimental homes lo- 
cated at the University of Illi- 
nois. The Research Home is lo- 
cated on a typical city site sur- 
rounded by trees and houses, 
while Research Residence No. 2 
is located on a relatively open 
site typical of newly developed 
housing areas. Helium gas was 


measured in the | B=R_ Research 
Home and in Warm-Air Heating Re- 
search Residence No. 2. The results 
presented here were obtained in the 
2 houses during the period from the 
winter of 1954-55 through the sum- 
mer of 1956. 

The principal objective was to de- 
termine the infiltration rates of the 
2 houses and to correlate infiltration 
rates with wind velocity and direc- 
tion and indoor-outdoor temperature 
and pressure differences. An addi- 
tional objective was to compare meas- 
ured infiltration rates in the 2 houses 
with those calculated by the methods 
presented in THe Guipe. The tech- 
niques used and the measured infil- 
tration data are included in this pa- 
per. Part II will consider the effect 
of the several variables on the infil- 
tration rates in the 2 houses and will 
include a comparison of the results 


of the investigations in the 2 houses. 


Description of Residences 
and Instrumentation 
1=B=R Research Home: The Re- 


search Home, shown in Figs. 1 and 


. June 1957 


Urbana, Ill. 


released in the houses, and the 
time rate of decay of the helium 
concentration was measured and 
plotted. The amount of infiltra- 
tion which occurred during a 
given test period was computed 
from the helium decay curves. 
The effects of wind direction and 
velocity, and  indoor-outdoor 
temperature difference on the 
infiltration rates were observed. 
Part Il of this paper will discuss 
the effect of the several variables 
on the air change rates. 


2 and described* in detail in Uni 
versity of Illinois Engineering Ex 
periment Station Bulletin 349, was a 
2-story building with full basement 


typical of smal! well-built American 


homes. The total volume of the 2 
stories was 9393 cu ft, and the base- 
ment volume was 5084 cu ft. Con- 
struction was brick veneer on wood 
frame, and all outside walls and the 
second-story ceiling were insulated 
with mineral wool batts 35¢ in. thick. 
4 vapor barrier was located between 
the insulation and the plaster base. 
The attic was ventilated by louvers 
in the gable ends. All windows were 
weatherstripped and of the double 
hung type except for the wood case 
ment windows in the kitchen. Storm 
doors were used on the 2 exterior 
doors during the winter. The win 
dows and doors were all well fitted. 
Table 1 gives the crack widths and 
leneths throughout the house. The 
fireplace chimney in the living room 
was sealed during the study. The Re- 
search Home was located on a typical 
city site, surrounded by trees and 


houses (see Fig. 2). The largest open 
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area was a small yard to the south. 
With the exception of one house, lo- 


cated only 12 ft from the west wall. 


FLOOR PLAN 


Fig. 1—Floor plans showing helium sam- 
pling tube and indoor-outdoor pressure 
gage locations in the |—B—R Research 
Home 


there was no other building closer 
than 75 ft. The surrounding houses 
were predominantly 2-story — struc- 
tures. 

The Research Home was heated 
during the winter by a one-pipe hot 
system. Radiation 


water heating 


throughout most of the house was 
Type R cast-iron baseboard located 
along the exposed wall in each room. 
Small 22-in. high 


were used in the vestibule, lavatory, 


tube, radiators 
stair landing, and bath. 

The chimney to which the gas-fired 
boiler was connected had a height of 
35 ft 2 in. above the basement floor 
Ll-in. 


fireclay flue lining enclosed by one 


and consisted of a 61,-in. 


course of red brick. The smoke pipe 
connection was 7 ft 1 in. above base- 
ment floor level, and the draft hood 
was at an elevation of 5 ft 8 in. The 
chimney extended up through the 
central part of the house and was 
completely surrounded by heated 
space from its base to the level of the 
second-story ceiling. The plaster walls 


were separated from the masonry by 
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an air space averaging about 5 in. 
in width. At the second story and 
ceiling levels this 


basement space 


was packed with mineral wool to 
decrease the circulation of air be- 
tween the space around the chimney 
and the attic or basement. Another 
chimney of identical measurements 
and similar construction, but located 
on an exterior wall. was used for a 
eas water heater. 

There were 2 fan-coil units, one 
on each story, used for summer cool- 


ing. These units were supplied with 
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Fig. 2——-Site plan for the 
search Home 


chilled water from an_ air-cooled 
chiller located outside the house. The 
units were centrally located with a 
supply register 4 in. from the ceiling 
of each room. The return grille on 
the first story was located in the 
living room next to the stairs. The 
second floor return was in the hall. 
These units were used to distribute 
helium through the house in both 
summer and winter tests. 

Instrumentation for determining 
infiltration consisted of a helium gas 
analyzer, a valve manifold panel and 
sampling tubes. A schematic diagram 
of the helium analyzer and the mani- 
fold panel is shown in Fig. 3. The 
principle of operation of the analyze 
was the same as the one used by J. B. 
Dick®. The sampling tubes, which 
were l4-in. OD 


were located as shown in Fig. 1, with 


copper tubing, 


inlets 60 in. above the floor in the 


Heating, 


first and second story rooms. The in- 
let of the attic tube was 6 in. above 
the joist, and that in the basement 
was 15 in. below the floor joists. The 
sampling tube in the second story 
hall could be moved to various lo- 
cations. 

Instrumentation for a study of the 
neutral zone location consisted of 7 
differential pressure gages and one 
recorder, all readable to within 
+0.002 in. of water. These gages 
were connected to outdoor total pres- 
sure taps located as shown in Fig. 1. 
One side of each gage was open to 
the room. The outdoor total pressure 
32-in. OD alu- 


minum tube which extended through 


taps consisted of a 3 


a window mullion. The end of the 
tube was flush with the face of a 
octagonal aluminum 


small plate 


mounted against the mullion and 
parallel to the glass. The indoor-out 
door recorder measured the static 
pressure difference at the first-story 
floor level. The outdoor static pres- 
sure tap for the recorder was located 
32 ft south of the house and 6 in. 
above the ground. The outdoor static 
pressure was taken from the center of 
the inner surface of two 12 in. square 
plates mounted horizontally 14 in. 
apart. 

Warm-Aitr Heating Research Resi 
dence No. 2: Research Residence No. 
) 


with full basement. A detailed de 


was a one-story frame structure 


Table 1—Equivalent® crackage of first 
and second stories of the I~ BR Re- 
search Home 


Total Lengtl 


s w 


'Average width 
stripped windows 
and for weatherstr 
was assumed 


terms of an 04 


scription has been presented® in Uni- 
versity of Illinois Engineering Ex- 
periment Station Bulletin 401. Total 


volume of the first story was 8084 
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ft, 


volume 


Basement 

Walls were 
insulated with 35¢-in. mineral wool 
blanket 
rier attached. The ceiling was fully 
the 


vented by louvers in the gable ends 


including closets. 


8890 cu ft. 


cu 


was 


insulation with vapor bar- 


insulated, and attic space was 


l-in. slots in the eave overhang 
the 


windows were of the horizontal 


and 


on south and north 


All 


sliding type, with weatherstripping. 


exposures. 


except the fixed picture window in 
the living room. The Residence was 
equipped with storm windows and 
storm doors during heating studies. 
but summer studies were made with 
the windows and doors 


of the 


dows would have no effect on the in- 


storm re- 


moved. Removal storm win- 
rates through the windows 
to 


the window sash. Since the doors were 


filtration 


since they were fastened directly 
weatherstripped and well fitted, the 


in the infiltration rate 
the he 


small, Crackage in each exposure ex- 


change 


through doors would also 
pressed in terms of the crack width 
of weatherstripped windows is listed 


Table 2. The Residence 


cated on a comparatively open site, 


in was lo- 
remote from buildings and trees. The 
one-story 


the 


nearest structures were a 
LO ft 


bungalow 


weather station about to 


north, a one-story about 


80 ft northeast and a of 
story flat-roofed 
120 ft to the south. 


During 


TOW one- 


bungalows about 
the Resi- 
gas-fired 


The fur- 


winter studies 


dence was heated by a 


forced warm-air furnace. 


Table 2—Equivalent® crackage of first 
story of Research Residence No. 2 


| Total Length o 
Ss Ww 


106 


ckage 
assumed 


width of cf 
ripped ndows was 
For tixed window a 


Prage 
i w 


nace chimney was constructed of pre- 

sectional 
The total 
ft 11 in. 


fabricated cement-asbestos 
diameter. 


26 


in. in 


height 


units 8 


chimney was 


the basement floor; the 5-in. 
flue connection 
of © ft 914 in.; and the opening to 
the furnace draft 
height of 4 ft 3 


ment floor. A separate 4-in. diameter 


ahove 


at an elevation 


was 


hood was at a 


in. abov e base- 


chimney of cement-asbestos material 
was provided for the gas-fired water 
heater. 

During the early part of the sum- 
unit 


mer a water-cooled condensing 


INDI 


A 


nn 


OR 


A 
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tubes. which were 1, -in. OD copper 


located as shown on 


tubing, 
Fig. 


60 


were 
|. The sampling tubes extended 
the floor the first- 
that the 


in. above in 


story rooms, and in base 


ment was 4 in. below the floor joists. 


The sampling tube in the return-ait 


SELECTOR 
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AIR 
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Fig. 3-—Schematic 
diagram of helium 
analyzer and mani- 
fold panel 
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of 
| 
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SAMPLING TUBE - Ist STORY 
SAMPLING TUBE - BASEMENT 
RETURN AIR 
- SUPPLY OUTLET 
THERMOCOUPLE 


was used to cool the Residence. This 
self- 


contained air-cooled condensing unit. 


unit was later replaced by a 
Outdoor air was supplied to the air- 


1 4- 


20-in. duct. and the heated air 


cooled condenser through a 
was 
returned to the outdoors through a 
of the 
window was replaced by a plywood 
for the 


The cracks between 


duct same size. A basement 


panel with openings con- 
denser air ducts. 
the ducts and the ply wood panel and 
the the 


panel 


between window frame and 


plywood were sealed with 
caulking compound. 


for 


helium 


Instrumentation these studies 


consisted of a gas analyzer, 


a valve manifold panel and sampling 


tubes (see Fig. 3). The sampling 
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Fig. 4—Floor plan 
of warm air heat- 
ing Research Resi- 
dence No. 2 


duct was about | ft below the return- 
air grille. 


To obtain indoor-outdoor pressure 


differentials during the investigation. 
a static tube® was located 
6 ft 2 


static 


pressure 
in. above the roof peak and a 
of 1 


iron pipe. was located at the floor 


pressure tap, made -in. 


in the living room. Instantane 


of 


were measured 


level 


ous. values pressure differential 


by an inclined draft 
was 


The 


static 


continuous record 
draft 
the 


pressure tap to the measuring instru- 


and a 


gaze 


obtained by a recorder. 


tube connecting outdoor 
ments was exposed to outdoor tem- 
perature throughout its length to the 
point of entry into the basement at 


the first-story floor level. Hence, the 
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indicated pressure differential was 
nearly equal to the indoor-outdoor 
pressure differential at the first-story 


floor level. 


Test Procedure and 
Special Tests 


Helium Release: Introduction of 
helium into the first and second story 
rooms of the Research Home was 
accomplished by releasing helium in- 
to the return-air plenum of each fan- 
3¢-in. OD 
copper tube with 4 rows of 3/32-in. 


holes 


centers. During the release of heli- 


coil unit through a 


diameter spaced on 114-in. 
um, a pressure of 10 psig was main- 
tained in the release tube. The heli- 
um was then distributed directly into 


fans. The 


second-story rooms received the heli- 


the rooms by the unit 


um first. In order to give an initial 
concentration of about 1.3 percent, 
125 cu ft of helium was released, 
which required about 8 min. 

In Research Residence No. 2 heli- 
um was released into the return-air 


plenum of the warm-air heating sys- 


tem and drawn through the filter 


into the furnace casing and forced 
through the air distribution system 
into the individual rooms. The vol- 
ume released was adjusted to give 
an initial volumetric concentration of 
helium in the first-story rooms of 
about 1.3 percent. The time required 
for admitting this amount of helium 
(approximately 110 cu ft) was about 
5 min. 


Air-Helium 


samples were drawn from each sta- 


Samples: Air-helium 


tion through the sampling tubes, 


through the manifold panel, and 


thence to one of the 3 saturators by 
a pump. Samples were saturated by 


bubbled distilled 


water in the saturator. Thermal con- 


being through 
ductivity of the saturated air-helium 
sample was compared with that of a 
saturated air sample in the analyzer 
cell and was then discharged through 
a 14 -in. OD copper tube into the 
kitchen of the I=B=R 


Home. The small quantity of helium 


Research 
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discharged had a negligible effect on 
the apparent kitchen air change rate. 
In Research Residence No. 2 the air- 
helium samples were discharged into 
the return-air duct downstream from 
the sampling station. 

Test Conditions and Data Taken: 
(a) [=B=R Research Home: All 
windows and exterior doors were 
closed during each test except the 
kitchen door leading to the basement 
and the outside basement door, which 
were opened several times during 
tests. The house was occupied by 2 
to 5 persons, and all cabinets, draw- 
ers, and closets were opened through 


out each test. During several special 


BY 


Fig. 5—Rate of decay of helium 
for three elevations in the SW 
bedroom of I=B=R_ Research 
Home 


HELIUM 


% 


tests the second story was sealed off 
from the first. 

Concentration of helium at each 
of the sampling stations was meas- 
ured at 12 min intervals. Concurrent 
with the readings of helium concen- 
tration, indoor and outdoor tempera- 
ture and humidity, and indoor-out 
door pressure differences at 8 loca- 
tions were recorded, Wind speed and 
were obtained from the 
Weather Station. located 


in a residential area similar to that 


direction 


University 


of the Research Home. Wind velocity 
and direction were measured 15 ft 
above the roof of a 2-story building. 
Duration of the tests was from 1 to 
114 hours. 

Heating Research 


During each study 


(b) Warm-Air 
Residence No. 2: 
all outside doors and windows were 
closed, The blower was operated con- 
tinuously to assure uniform mixing 
of the air and helium in the rooms. 
and operation of the gas burner or 
the refr: eration compressor was con- 
trolled by the thermostat on the first 
story. During most of the studies the 
living quarters were not occupied. 
closets 


All cabinets. drawers, and 


Heating, 


were closed throughout each test ex 
cept during 2 special studies made 
with closets open. 

Concentration of helium at each 
of the sampling stations was meas 
ured at 6 min intervals. Wind velox 
indoor and out 


ity and direction, 


temperature and humidity, 


draft in the 


door 

velocity pressure and 
smoke pipe. and the indoor-outdoor 
difference 


during each test. Wind velocity and 


pressure were recorded 


were measured at the 


station located 40 ft 


direction 
weather north 


of the 


and direction indicator were located 


Residence. The anemometer 


approximately 23 ft above ground 


SW BEDROOM 6 
SW BEDROOM 3 
SW BEDROOM 3 


Duration of the tests varied 
from 11% to 2 hr. 


Distribution Tests: The rate of in- 


level. 


filtration determined by the trace 
gas technique is valid only when the 
uniformly distributed 
British 


erroneous appare nt alr 


tracer gas is 


in the room. studies? have 
shown that 
change rates could be obtained due 
tracer gas 


lighter 


to stratification of the 
Since helium is considerably 
than air, the validity of taking sam 
ples at one point in each room was 
questioned and several distribution 
tests were run in each of the houses 

Helium 
ured at various levels and in corners 
B=R Research 


5 shows results of a test 


concentration was meas- 


of 2 rooms in the | 
Home. Fig. 
in the southwest bedroom where the 


> 


concentration was measured at 3 


levels } in., 60 in., and 7 ft 6 in. 
There was practically no difference in 
concentration at any of these levels. 
and even after the fans were turned 
off there was excellent agreement. 
Since this test was conducted in 
August. the question of room tem 
perature gradients may arise. How- 
during summer 


ever, cooling the 
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gradients were as severe as during 
winter heating. 

results were obtained in 
Residence No. 


each study, however, the fan was op 


Similar 


Research During 


erated continuously. and no attempt 
was made to determine the amount 


of stratification with the fan off. 


TCHEN 

NING 
LIVING 
NE BEDROOM 
SW BEOROOM 


NW BEDROOM 


ROOM 


In the studies in Research Resi 
dence No. 2 it was observed that the 
when plotted 


helium de ay curves, 


on semi-logarithmic paper, deviated 
slightly from the predicted straight 
line relationship. This deviation was 
attributed to leakage of helium into 
the closed closets and exterior walls 
and to absorption by furnishings. 

lo determine the effect of closets 
on the decay of helium concentra 
lion, several studies were made with 
the closets opened but with the 
drawers and cupboards closed. Com- 
parison of the data obtained on sim 
ilar days with and without the clos 
ets closed showed that similar devi- 
From this it was 
effect of the 


ations occurred. 
concluded that the 
closets was not the dominant cause 
of the observed deviation. 

House Stack Effect Test: When 
temperature difference is the only 
force causing infiltration there is a 
flow of air into a building near the 
ground level and out at a_ higher 
elevation; this flow reverses when 
there is a higher temperature out 
side the building than inside. Flow 
of air between the first and second 
stories in the Research Home was 
studied by placing a seal between 
the 2 stories, injecting helium into 


one story and allowing it sufficient 


seal and noting the changes in heli 


time to mix well, then removing the 


um concentration throughout — the 
house 

When helium was released on the 
second story very little ever reached 
the first story after removing the 


seal. but when helium was added 


Fig. 6—(left) Rate of decay of 
helium with fans not operating in 
the | BR Research Home 


Fig. 7—/(right) Rate of decay 
of helium with continuous fan 
operation in the I~ B- R Re- 
search Home 


initially to the first story a rapid in- 
crease was noted on the second story 
after removing the seal. The results 
show that most but not all air change 
between first and second stories was 


upward during the heating season. 


Results 


1=B=R Research Home: YU it is 
assumed that the decay of helium 
concentration per unit time for the 
whole Research Home is equal to the 
helium leaving the Home with the 
exfiltrating air in the same unit time, 


then 


nVecdt 

where 
house volume 
instantaneous con 
centration of heli 
um 
number of air 
changes per unit 
time. 
time 


the equation when solved gives 


n l ti) In (ey 


or equivalently cz ” (la — be) 
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Thus, on semi-logarithmic paper the 


decay curves will be straight lines. 
the slopes of which are directly pro 
portional to the infiltration rate 
Typical decay curves for the first 
and second story rooms ol the Re 
search Home are shown in Fig. 6 
Except for the mixing period, 20-30 
min, the points fell very close to 
straight lines. There was some devi 
ation which may be partly attrib 
uted to helium leaking into walls. 


furniture, and similar places when 





CHEN 

ING ROOM 

NG ROOM+ 

BEDROOM 

BEDROOM 
NW BEDROOM! 





the concentration was high and then 
returning to the room air when the 
concentration had decreased 

The steep living room decay curve 
was the result of several factors. The 
vestibule, with a large amount of 
crackage area, opened directly into 
the living room. This condition was 
accentuated when the heating plant 
was in operation because of the re 
moval of air from the basement 
through the chimney. Basement ai 
was partly replaced by first story 
air leaking through cracks around 
the kitchen door leading to the bass 
ment. This caused a greater air 
change on the first story than when 
the chimney was cool. The same 
reasoning can be applied to the din 
ing room in view of the large crack 
age area there also. 

Varying slopes of decay curves in 
a single story occurred only when 
the house air was relatively still, Fig. 
7 shows that when the fans were 
operated continuously the slopes of 
dec ay curves on any one story were 


approximately the same. One sam- 


169 





on semi-logarithmic paper. A’ sum- spect to room volume. Since the 
/ it mary of the weather conditions dur- weighted average rate and that meas 
Una Clion ing each test is given in Table 5, ured in the return-air duct differed 
and the air change rates calculated by only a small amount, the data ob- 
pling tube on each story would have from the decay of helium concentra- served in the return-air duct have 
given accurate results with the fans tion during each test are tabulated been used to represent the air change 
‘in operation. However, provided in Table 6. The average air change rate of the entire first story. 
there is no helium stratification, still rates listed in Table 6 were computed Tests 1 through 14 in Table 
air conditions within the house will as the summation of the individual were taken during the heating sea 
give a more accurate account of in- air change rates weighted with re- son and with the exception of Test 
filtration in individual rooms than 
when the air is stirred by fans. The Table 3—Summary of test conditions — |~ B--R Research Home 


slopes of the decay curves for the 2 


Max 


stories shown in Figs. 6 and 7 should 
: w 


not be interpreted to mean that the 
infiltration in the first story is great- 
er than that of the second story. The 
movement of helium-laden air from 
the first to the second story would 
cause the apparent air change of the 
second floor to be less than the actual 
air change rate. 

The infiltration rate for the Re- 
search Home was increased very 
slightly when the fans were operat- 
ing. This was due to leakage of air 
A : , measured infiltration rates — 1° B- R Research Home 
from the second story fan unit ple- 
num into the attic. For this reason eS 
all test results given here are with 
fans not operating. 

Table 3 gives a summary of the 
weather conditions during each test. 

The indoor-outdoor static pressure 
difference at the first-story floor level 
and the location of the neutral zone 
above the first-story floor level are 
also given; these values have been ieee) SLED ER RES Sa 


omitted for the last 4 tests because stack effect test with helium 1 
peration during tes 


of inaccuracy of the pressure measur- ice ain Diadtead eee Paina yer) st at 

ing instruments. The pressure differ- 

ence and neutral zone for test No. 10 

are questionable for the same reason. Table 5—Summary of test conditions—Research Residence No. 2 
Infiltration rates of the house and Temperatut [n-Out “oe Wind 

individual rooms for all tests are s te loor tdoor | sat elocit) Gus Direc. 

given in Table 4. The rates for the : 

house and rooms were omitted for 

several tests because they were not 

representative of actual infiltration 


rates. 


Warm-Air Heating Research Resi- 
dence No. 2: The procedure followed 
in the analysis of the data obtained 
in Research Residence No. 2 was 
the same as that just outlined. The 
number of air changes at each of 
the sampling stations on the first 


story was obtained from the slopes > hea 26: tale tani wheel 


rculatign aif passage 


of the helium decay curves plotted 
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Table 6—Summary of measured infiltration rates—Research Residence No. 2 


13 the indoor temperature was great- 


er than that outdoors. Tests 15 


through 23 were taken during a 


summer cooling investigation when 


the indoor temperature was less than 
that outdoors. 

Of the 9 tests conducted during 
the summer, only the first 2 have 
been included in the results. The 
last 7 tests, which were made with 
the self-contained air-cooled condens- 
ing unit installed, have been omitted 
because of increased infiltration re- 
sulting from leakage of outdoor air 
used for condensing into the recir- 
culated room air. The condition of 
the air-cooled unit during each of 
the 7 tests is given in the last column 


of Table 6. 


Summary 


1. The Research Home, which was 
located on a typical city site sur- 
rounded by large trees and houses, 
had a considerably smaller infiltration 
rate at a given wind velocity meas- 
ured above tree top level than that 
of Research Residence No. 2, which 
was located on a relatively open site, 
free of trees, and typical of new 
housing developments. 


2. The helium tracer gas technique 
could be utilized for field measure- 
ments of infiltration in a variety of 
houses, thus providing much needed 
information on the application of 
laboratory data to actual construction. 
In houses equipped with warm-air 
heating systems, a single helium an- 
alyzing cell located in the total re- 
turn-air stream would provide satis- 
factory indication of the house in- 
filtration rate. In houses equipped 
with hot water or steam heating sys- 
tems, a single cell located on each 


Heating, Piping & Air Conditioning 


floor would give satisfactory results 
provided some means were used to 
keep the room air well mixed. 
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NOTICE OF SEMI-ANNUAL MEETING 1957 


Please take notice that the Semi-Annual Meeting 1957 of the 
ciety oF HEATING AND Atr-CoNnpITIONING ENGiNeeRS will take place in the Manoir 
(Murray Bay), , 

Monday, June 24, 1957. The attention of the membership is called to the program 


P.Q., Canada, beginning at 2 p.m. on 


There will be six technical sessions including a Symposium on Air-Conditioning 
Instrumentation and one on Sound and Vibration 
By-Law amendments proposed and subscribed to by the Council will be pre 
Article IX of the By-Laws. The purpose of the amendments is 
to revise membership grades and enlarge Council committees 

If you have not already made reservations for hotel accommodations and 
transportation to Murray Bay, this should 


AMERICAN SO 


Fourteen papers will be pre 


be given immediate attention 


4. V. HUTCHINSON 


Executive Secretary 
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Murray Bay Ahead for 


Semi-Annual Meeting 
June 24-26, 1957 


Manoir Richelieu 
Murray Bay, Canada 


officially 
Veet 
afternoon. 
will be 


R. (Queer, L niversity 


will 


New 


lo order al 


Yoru: . Y.. 
the Semi-Annual 
p.m. Monday 


simultaneously the Second 


Ist Vice Pres. E. 


Pres. P. B. Gordon, 
call the First 
ing of the 
June 24, 
called to ordet 
Park, Pa. 


There will be 6 sessions with the Semi-Annual Meeting 


Session 


Society at 2:00 on 


and Session 


by 


adjourning at the conclusion of the last session on Wednes- 
day at noon. The total of 14 papers and 2 symposiums will 
be presented. 

R. Queer, chairman) and 
Hess. 
Sunday there 
(Walter A. 


Executive 


The Executive Committee (EF. 
the 
will 


meetings of 


chairman ) 
will be 
Grant. 
Committee (H 


meet al l: ) 


Regions Central Committee (A. J. 
Saturday afternoon. 
the 


and 


meet on 


Finance Committee 
chairman ) the 


A. Lockhart, chairman). 


Research 
The Council will 
p.m., with Pres. P. B. Gordon presiding. 
Several Technical Advisory Committees will meet Sun- 
day evening and Monday morning. TAC on Insulation (M. 
W. Keyes, chairman) and TAC Plant Animal 
Husbandry (A. J. Hess, chairman) will Sunday 
evening. TAC on Air Cleaning (E. F. 
man), TAC on Air Distribution (W. O. 
the TAC on Sorption (G. L. 


man) will hold meetings Monday morning. The Nominat- 


on and 
meet 
Snyder, Jr., chair- 
Huebner, chair- 
man) and Simpson, chair- 
ing Committee will meet Monday evening at 8:00 p.m. 
Tuesday afternoon the ASHAE Golf Tournament will 
be held on the championship Manoir Richelieu golf course 
with members competing for the Past Presidents’ Research 
Bowl, Chapters competing for the Eichberg Memorial Cup, 
and the high gross scorer of the day receiving the Paul 


Bunyan Trophy. 


The trophies will be awarded at the Semi-Annual Ban 
quet on Tuesday evening. The Banquet is the social event 


Meeting and Murray 
Montreal ¢ hapte rs Committee on Arrangements. D. Lorne 


ot every Society Bay is no ¢ xception 


Lindsay. chairman. successfully invited a much sought 


atter speaket to deliver the banquet address 
He is Dean David L. Thomson, vice principal of MeGill 
a member of 


University, Montreal. Dean Thomson, who is 


many scientific and medical boards, wide 


possesses a 
knowledge and a keen sense of humor. 

The members of the Committee on Arrangements are: 
F. Aylmer Hamlet Lorne Wiggs 
men; D. Lorne Lindsay, general chairman; W. G. 
B. J. Horsburgh, R. J. Ker, and H. G. S. Murray. 
chairmen; and the following subcommittee chairmen: Re 
ception and Registration G. Lorne Wiggs 
and Cliff Lynch; Mrs. A. E. Horsburgh; Chil 


P. Fitzsimons; Transportation and Hotel Reser 


( hair 
Hole, 


vice 


and G. honorary 


(honorary) 
Ladies 
dren J. 
vations W. E. 
orary) and Ralph Grossman; Banquet 
Entertainment G. N. Martin and W. G. 
Golf W. J. McAdam; Publicity W 
Eric Williams and Marcel P. F. 


Jarvis: Finance F. G. Phipps (hon 
Leo Garneau: 
MeCrudden: 


Robinson ; 


Sessions lurnau 





Method of Choosing 


Resolved: That inasmuch as the Annual and Semi-Annual 


Society at least twice during every year, preferably just prior 


The Ce 
( 


ppro 
be taker 
That 
That the 
That the groupir 
That the raisit 
That dis 
booths, 
8—That the distribution « 
That the Chapter 
the details ortatior 


with the Cé 


registratior 


purchas 


the 


registration 


to each 


Location of, Financing and Conducting Meetings of the Society 


Meetings of the Society come under the jurisdiction of the Coun 


cil, the following rules governing the handling of such meetings be adopted by the Council and published in the JourNnat of the 


meeting 
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Program 


Manoir Richelieu Semi-Annual Meeting, Murray Bay, Que., Canada June 24-26, 1957 


Saturday — June 22 n Evaluation of hods for Determining 
Sound-Power Output of W. F. Kerka 


( Co itte 1 ) r. Chairma . 
Executive mmittee, E. R. Quee hairmar Acoustic Power Level Determination for Machinery 
Regions Central Committee, A. J. Hess, Chairmar Hard Rooms W. J. Burel 

Studies in Silencing a Diese ris Heat 1 H 


Sunday — June 23 Vickers and R. W. Sage 


Finance Committee, Walter A. Grant 77 a 9:30 an FOURTH SESSION 
im Lawn Bowling for Ladie Call to Order Treas. ¢ H 
a.m REGISTRATION Acoustic Coupling of Residenti 
Council Meeting roundings, by ¢ KF. Speich 
Research Executive Committee Putnam 
Welcome lea Performance 
rAC on Insulation, M. W. Keves, Chairman Colborne 
rAC on Plant and Animal Husbandry 
nan 


Movies 


of Intermittently 


Measurement of Inhiltratior 
Il, by D. R. Bahnfleth, 1 
Design and Performance 
C. W. Coblentz and P 
Monday — June 24 natin Suiting Cat 
q Golf Tournament 
rAC on Air Cleaning, E. F. Snyder, Jr.. Cha u ) Sightseeing Tou 
TAC on Air Distribution, W. O. Huebner hairman , = on BANQUET 
rAC on Sorption, G. L. Simpson, Chairma os 
um. REGISTRATION Speake David | Thomson. Dear 
10:00 a.m Lawn Bowling for La: Craduate Studies ind Pp 
0 pom FIRST SESSION University 
Subject Welcome to inada 


Presentation of Golf Trophies 
Greetings by D. Lorne Lindsay, Chairman, Committee on 
Research Bowl Kichberg Memori 


Arrangements 


Call to Order Pres. P. B. Gordon 


} Bunyan Cuy 
Thermal Circuit Analysis for Developing Applic ation Engi 


neering Information, by S. F. Gilman and O. W. Clausen 


Wednesday — June 26 
Thermal Performance of Frame Walls, Part III Wall — J 


Surtace lemperatures, by G. O. Handegord 9 am FIFTH SESSION 


Saturation Pressure of Water on the New Kelvin Tempera Call to Order Ist Vice Pres. E. R. Queer 


ture Scale, by J. A. Goff (by title only) 
SyMPOSIUM ON SOUND AND VIBRATION 


»-00 p.m SECOND SESSION 
Call to Order Ist Vice Pres. E. R. Queer 


John Eve retts, Ir ° Symposium ( hairman 


}. B. Graham. Moderator 
Symposium ON Artr-CoNnbIrionInc INSTRUMENTATION 


Noise Control Problems and Air-Conditioning Equipment 
R. J. Wells 


lechniques of Sound Power Level of Unitary Equipment 


(. H. Pesterheld, Symposium Chairman 


R. N. Pond, Moderator 


The Fundamentals of Commercial Controls Robert 
R. N. Hamme 


Baird 
Control of High Velocity Single Duct Systems Sound Standards for Testing and Rating Hardy 
Young Application of Standards to Equipment R. E. Parker 


Control of High Velocity Double Duct Systems 4 Method for Estimating Octave Band Level of Noise 
ae Generated by Air-Conditioning Systems F. B. Hol 


Coordination of High Velocity Design 


30 p.m Ladies Fashion Show and Tea 9:30 a.m SIXTH SESSION 


gate and Sidney Baken 


:00 p.m. Buffet Supper Habitant Evening Dancing Call to Order Pres. P. B. Gordon 


3:00 p.m. Nominating Committee Performance Testing of Roof Ventilators, by ] 1 Wanner 
burg 

Tuesday a June 25 let Velocities from Radial Flow Outlets, by Alfred Koestel 

: Velocities and Temperatures on Axis of Downward Heated 

(00 am. REGISTRATION Jet from 4-Inch Long-Radius ASME Nozzle, by Rudiger 

:30 am. THIRD SESSION Knaak 


Call to Order 2nd Vice Pres. A. J. Hess Report of Resolutions Committee 


foricaL SESSION ON SOUND AND VIBRATION Unfinished Business 


H. A. Lockhart, Chairman New Business 


Equipment for Room Noise from Air Conditioning - Adjournment 
C. M. Ashley 10:00 a.m. Ladies Handicraft Exhibition Demonstration 
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Everetts, Ir., P J Marschall, P. N group selected a member and first ind 


bd Vinther, J. H. Ross, B. W. Farnes, D. M second alternate to the nominating com 
uMna C; 10n Mills, A. B. Algren, and W. O. Stewart mittee 
The following members and _ alternate Some 150, including officers, Council 


members of the Chapters Regional Com members, Chapters Regional Committee 
WALLACE AT NORTH CAROLINA mittee were present: J. H. Maloney, mem members, members of the Delta Chapter, 

ber, Delta Chapter; J. A. Marshall, mem- guests, and their wives, attended a gala 
UNIVERSITY INAUGURATION ber, Atlanta Chapter; W. J. Killian, French Quarter-style dinner at Arnaud’s 

W. M. Wallace II, Durham. N. C.. member, and O. J. Hill, alternate member, Restaurant 

by appointment of Pres. P. B. Gordon, Bluegrass Chapter; J. F. Naylor, Jr., mem Following the introduction of Society 
New York, N.Y., represented the Society ber, and A. J. Mayers, Jr., alternate mem officers, Council members, and host chap 
at the Inauguration Ceremony on Wednes- ber, Baton Rouge Chapter; W. R. ter officers, President Gordon gave a brief 
day, May 8, when William Clyde Friday Robertson, Jr., member, Baltimore Chap talk 


was inducted as president of the Consoli ter; D. F. Ingram, member, and F. H. 
dated University: of North Carolina. North, alternate member, Mississippi 


Chapter; J. E. Hart, member, and C. 5 LOCKHART ON B & G BOARD 
Amick, alternate member, Northern Pied 
; P ‘ H \ Lockhart, Morton Grove. II 
REGION 5 MEETING AT mont ( hapter; W. I : W ells, member, and long a me mber of the society and current 


1 ar ° « te < t .- *T. »S } v1 
NEW ORLEANS J. R. Clark, alternate member, Southern jy chairman of the Committee on Re 
Piedmont Chapter: J. E. McMurray, mem 

‘he é ars Region: -e e er, 50 Cs é (hapter: ) o 
Phe Chapter Regi nal Committee meet her uth arolina hapter I Ritiot Welk nit Geese Ca We wlll 

ing of Region 5 was held May 2 at the Delinger, member, Virginia Chapter; and 
, 3 continue as vice president and chief eng 
Roosevelt Hotel, New Orleans, La., with H. W. Rush, alternate member, Washing 
Regional Director C. B. Gamble presiding. ton, D.C., Chapter. Also present were W 
More than 30 attended the meeting, in- B. Martin, Jr.. and W. B. Moses, Jr., mem 


cluding officers, members of Council, bers of the Delta Chapter. CORRECTION 


During the luncheon meeting, at which 


s¢ arch. has heen elec ted to the Board ot 


regional committee members and guests. 
J. H. Maloney of the Delta Chapter was Regional Director Gamble presided and Relative to paper presented at the 63rd 
President Gordon introduced the speaker, Annual Meeting of ASHAE in Chicago 
the group heard Ist Vice President Queer January 1957, “From °36 to °56: Air Con 
illustrated talk on What Are Our ditioning Comes of Age,” Walter A. Grant 
the author, regrets the omission of three 
names in the caption to Fig. 10 (JouRNAI 
Section, Heating, Piping & Air Cond 


elected secretary. 

Among those in attendance, besides 
Delta Chapter Pres. H. N. Stall and Mr. give an 
Maloney, were Pres. P. B. Gordon, Ist Future Energy Sources 
Vice Pres. E. R. Queer and 2nd Vice Pres At an executive session of the Chapters 
A. J. Hess; Members of Council John Regional Committee in the afternoon, the 


At dinner preceding Delta Chapter Meet- 

ing, May, 1957, at Arnaud’s in New 

Orleans. (i. to r.) Mrs. Gordon, T. A. 

Stokes, Pres. P. B. Gordon, Mrs. A, F. 
Lusch, Mrs. Stokes 


One of the sessions at the Chapters Re- 
gional Committee Meeting in New Or- 
leans. (!. to r.) Rear: A. V. Hutchinson, 
J. H. Maloney, C. B. Gamble, P. B. Gor- 
don, E. R. Queer, A. J. Hess. Center: C. E. 
Amick, J. E. Hart, D. F. Ingram, F. H. 
North, D. C. Delinger, J. A. Marshall, J. 
R. Clark, W. P. Wells. Front: W. G. Rob- 
ertson, Jr., H. W. Rush, O. J. Hill, A. J. 
Mayers, Jr., J. F. Naylor, Jr., J. E. Me- 
Murray 








th - 
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tioning, January 1957, p. 196). The cap 
tion should have read: 

rhis console room air conditioner (cas 
ing removed) of vintage 1933-37 was 20 
years ahead of its time, featured a 
hermetic compressor and reverse cycle 
heating, and won for its development 
engineers, Henry L. Galson, Henry C. 
Heller, Charles R. Neeson, and Hans 
K. Steinfeld, the John Scott Medal 
awarded by the city of Philadelphia. 


FITTS RECEIVES CONTRACTORS’ 
ANNUAL SERVICE AWARD 


At the 68th Annual Convention of the 
Vechanical Contractors {ssociation of 
{merica at Miami Beach, Fla. on May 9, 


J. C. Fitts 


ASHAE Pres. P. B. Gordon, New York, 
N. Y., presented the Distinguished Service 
Award for 1957 to Joseph C. Fitts, New 
York, N Y 

This Award is in the form of a citation 
presented annually by the Association to 
1 member who has contributed long and 
lasting service to the Mechanical Con 
tracting Industry. 

Mr. Fitts has rendered 38 years of loyal 


service to the Association. As secretary ol 


the Association and editor of its Official 
Bulletin, his guidance through the years 
resulted in successful industry-wide stanc 
ards for materials, equipment and data 

Certified Pipe Welding Program—NRA 
Code on Fair Trade Practice—Apprentice 
Training Program—Certified Heating and 
so many other important efforts. 

Since his retirement as national secre 
tary, Mr. Fitts has continued his service 
to the industry as consultant to the Na 
tional Association, as secretary of the 
National Certified Pipe Welding Bureau, 
and as a member of the National Joint 
Pipefitter 
continues his service in the field of educa 


Apprenticeship Committee. He 


tion as president of the Vocational Board 
of Education of County, New 


Jersey. 


Bergen 


Mr. Fitts is a member of American So 
ciety of Association Executives, Washing 
ton, D. C., and Life Member and past 
resident of the Trade Association Execu 
tives in New York City. 

A member of the Society since 1930, 
Mr. Fitts has always contributed gener 
ously of his time and effort in connection 
with various Society activities. Currently, 
he is a member of the Guide Advisory 


Committee 


CARTER HONORED IN 
WEBSTER GROVES 


J. H. Carter, a member of the Society 
since 1936 and past president of the St 
Louis Chapter, was honored recently by 
being named Webster Groves’ Man of 
the Year for 1957. 

Mr. Carter is at present a me mber of 
the City Council at Webster Groves, Mo.. 
and was formerly vice chairman of its 
City Plan Commission. He has also been 
active in the American Red Cross and in 
Civil Defense for Greater St. Louis area 


ACTIVITIES OF SOCIETY CHAPTERS 


Featured at recent Chapter meetings were Technical Talks, Tours, Panel 
Presentations, and Non-technical Programs. A number of chapters also 
schedule their Elections and Appointments for this time of year. Mention 
is made of individuals who were specially recognized by their chapters. 


Technical Talks 


School building was the subject of a 
presentation at an ARKANSAS Chapter 
meeting. ( S. Stock, 
department, American Air Filter 
Louisville, Ky., discussed heat 


manager, unit ven 
tilator 
Co., Ine., 
ing and ventilating systems as applied to a 
school building of unusual design. A color 
film, entitled 
shown e o s 


Design for Living, was 
Arkansas 


members also heard a technical discus 


Chapter 


sion on the Characteristics of Forced Hot 
Water Heating Systems. The speaker was 
Frank Gall, manager, heat transfer depart 
ment, Bell & Gossett Co., Morton Grove, 
Ill ¢ 2 *# At a joint meeting of 
the ATLANTA Chapter of ASHAE and 
the Atlanta Chapter of ASRE, the guest 
William Turbeville and 


Charles Pridmore, Aluminum Company of 


speakers were 


America, Pittsburgh, Pa. They gave an 


informative presentation on aluminum foil 
insulation, using slides to show various 
methods of application with correspond- 
ing costs. e o ” D. D. Wile. vice 
president in charge of engineering, Recold 
Corp., told the AUSTIN Chapter 
guests How to De 
sign Air-Conditioning Systems to Avoid 
Muggy Conditions during Mild Humid 
Weather. Mr. Wile stated that the proper 
way to reduce capacity is to reduce the 


members and their 


temperature of the coil, and he proceeded 
to show how this could be done with on 
off operation, multi-zone, multi-compressor, 
face damper, by-pass damper and _ split 
coil. His talk pertained to low load opera 
tions where the sensible heat is substan 
tially reduced. asked 
throughout the talk, and the membership 
displayed an active interest in the subject 
e @ @ At previous meetings, Austin 


Questions were 


Chapter members were privileged to hear 
other informative programs. Victor Cole, 
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Carrier Corporation, Dallas, Tex., chose 
The Automati« {bsorption Machines as 
his subject, and L. R. Charde, chief engi 
neer, York Corp., 
the rocket-testing facilities 
at Inyokern, Calif., Naval Station, in a 
talk entitled Air Conditioning for Environ 
mental Test Chamber an ae An 


informative 


Houston, Tex., described 


refrigeration 


presentation on noise prob 
lems in modern air distribution systems 
BALTIMORE Chapter 
meeting by W. L. Batchelor, chief engi 
neer, Tuttle & Bailey, division of Allied 
Thermal Corp., New Britain, Conn. A live 


was given at a 


ly question and answer period followed 
this talk, entitled Modern Trends in {is 
Distribution 7 o e Several out-of 
town guests attended a meeting of thie 
BRITISH COLUMBIA ¢ hapter at which 
C. S. Stock, manager, unit ventilator de 
partment, American Air Filter Co In 
Louisville Ky.. spoke on the 
School { Scientific Evaluation of Com 
fort Conditions and Building Performance 
Mr. Stock described in detail a series of 
Auburn, 


session. He 


Laboratory 


tests conducted at a school in 
Me., while 
pointed out that even though the tests 


school was in 
were run on classrooms with northern 
exposure and with only clerestory windows 
facing south, cooling rather than heating 
proved to be the major problem e e 
« A thorough equipment 
needed for High Temperature Hot Water 
Heating Systems was presented at a CEN 
TRAL NEW YORK Chapter meeting. The 
speaker, J. H. Hanley, manager of indus 
trial sales, Bell & Gossett Co.. New York 
N.Y., confined his discussion to current 


review ot 


American practice, including what he 
considered to be the principles and haz 
ards of design. He clarified many of the 
pwints in his discussion by referring to 
specific examples, such as recent installa 
tions made at Idlewild Airport and at 
Army and Air Force bases. @ @ @ 
The guest speaker at an INLAND EM 
PIRE Chapter meeting was Harry Todd, 
Orr & Sembower, Inc Reading, Pa. He 
devoted his talk to the efficiencies of gas 
burners. He also touched on some of the 
problems encountered in new installations 
and in conversion jobs. The presentation 
was well received by the members and 
their guests ee e« @ The featured 
topic at an IOWA Chapter meeting was 
Control Problems in High Velocity Double 
Duct Air Distribution Systems. The speak 
er, H. H. Korff, 


Johnson Service Co.., 


mechanical engineer, 
Chicago, first 
made mention of the differences between 
medium and high pressure systems in re 
lation to velocity and static pressure. He 
particularly described the high velocity 
double-duct system, noting the method of 
operation, and the advantages and disad 
vantages of such a system @© @ @ 
Kenneth Chamberlain, plastic consultant, 
Industrial Plastic Fabricators, Inc., Nor 
wood, Mass., before a MASSACHUSETTS 
Chapter audience, related the History and 
Uses of Polyvinyl Chloride Material for 


Corrosion Problems The provoc ative talk 
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acquainted the members with what has 
been and is being done with plasticized 
polyvinyl chloride in fabrication of pip- 
ing, valves, fittings, fans and 
other products needed in the 
chemical industries and other associated 
businesses. as * - Vice Pres. Fred 
Vogt, MINNESOTA 


the speaker of the evening, L. F 


numerous 
presently 


Chapter, introduced 
Flagg, 
supervisor of commercial field training, 
Minneapolis-Honeywell Regulator Co., who 
devoted his time to Air Blending Systems. 
os o oS 


human body in adjusting to variations in 


The complex behavior of the 


temperature and humidity was outlined for 
the MONTREAI 
entitled 
This talk was presented in an exceedingly 
fashion by Prof. W. Bruce, 
mechanical engineering department, 
McGill University, Montreal, Que. @ © 
* {n Evaluation of 
ment was made at a previous Montreal 


Chapter members in a 


program Comfort Conundrum. 


interesting 


{ir Cleaning Equip 
Chapter meeting by G. F. Landgraf, vice 
president, engineering, Trion, Inc., McKees 
Rocks, Pa. Mr 


ous aspects of filtering, with 


Landgraf considered vari- 
particular 
emphasis on the application of electro 
precipitation. Each of 8 members of a 
panel also delivered a short talk on mis 
cellaneous aspects of the subject. @ © 
@ The fundamental principles of sound 
and the elimination of noise transmission 
in ducts comprised the subject for an- 
other Montreal Chapter program. Walte: 
Elliott discussed Noise Problems in Ven- 
tilating and Air Conditioning, explaining 
in simple terms. @ @ @ Qn_ the 
rostrum at a NEBRASKA Chapter meet- 
ing, Keith 
sity of Nebraska, explained the operation 
of the steam jet air-conditioning system 
at the University and presented figures on 
the efficiencies. In his -thoroughly enjoy 


Newhouse, professor, Univer- 


able address, he also discussed plans for 
future installations. @ @ @® NEW 
MEXICO Chapter heard Bert Dahm, Roy 
E. Roth Co., Rock Island, Ill, in an in 
teresting talk on the 
and benefits of the turbine pump. @ @ 
e@ A NEW YORK Chapter audience 
heard M. M. Harris, Harrison and Abram- 
ovitz, New York, N. Y., 
Effects of fir Conditioning on 
Buildings. M1 


types of design and noted the problems 


development, use 


discuss the 
Present 


Harris illustrated various 


involved in providing the space needed for 
air conditioning in modern types of build- 
ings. He showed the difficulties encoun- 
tered in keeping air-conditioning equip 
ment entirely out of sight, and stated 
that it is possible to leave the equipment 
exposed when it fits into an architectural 
treatment. The speaker stressed the need 
for cooperation between the architect and 
the engineer in solving problems. Follow- 
ing the presentation, Mr. Harris replied 
to questions from the floor for a consider- 
able period of time. @ @ @ Food 
refrigeration was the topic of a NORTH 
JERSEY Chapter presentation by D. C. 
McCoy, construction 
@ H.R. Bohannon, chief engineer, Acme 


engineer. @ @ 
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Muskogee, Okla spoke 
OKLAHOMA 


Bohannon described 


Equipment Co 
NORTHEASTERN 


Chapter meeting. Mr 


at a 
the methods of air measurement as re 
quired by various associations. He cov 
ered such aspects as test apparatus, the 
number of readings required, fan system 
curves and fan laws ee © @ On 
one occasion, NOR I HE RN A] BERT \ 
Chapter had as its guest speaker C. S 
Stock, 
ment (merican Air 


ventilator depart 
Filter Co., Ine 


manager, unit 


ee ©« @ An excellent 
conducted by J H 
and general sales manager, Johnson Serv 
ice (Co Milwaukee, Wis at an OKLA 
HOMA {¢ hapter meeting. In a talk on 
fir Velocity Controls {pplied to Heat ng 
and Air-Conditioning Systems. Mr. Colby 


discussed the controls to 


program was 


Colby. vice preside nt 


application of 
return and exhaust systems in 
pressure duct design At 


the sup} ly 
low and high 
his disposal was a model display of actual 
working 


controls ind dampers in ducts 


GUIDE ADVISORY COMMITTEE MEETS 


Meeting at Society Headquarters, April 3, 1957, members of the Committee con- 
tinued their consideration of problems arising in connection with planned new ar- 
rangements for publication of THE GUIDE (/. to r.): J. H. Ross, Toronto, Canada; P. B. 
Gordon, New York, N.Y.; J. C. Fitts, New York, N.Y.; R. E. Cherne, Rochester, N.Y.; 
C. E. Price, Chicago, Ill.; and A. Giannini, New York, N.Y. 


Louisville, Ky. He gave his informative 
talk on the Lahoratory School 1 Scien 
tific Evaluation of Comfort Conditions and 


With the aid of 


showed the many in 


Building Performance. 
colored slides, he 

teresting tests and carried 
out at the Washburn Experimental School 
in Maine ee 2©« @ A 


experiments 


previous pro 
gram presented by the Northern Alberta 
address by P 
professor of civil 
Alberta. His 
subjec t was ( entrifugal and Turbine Pumps 
The Whys and Wherefores of Their 
Installation and 


Chapter featured an 
Bouthillier, 


engineering, 


associate 


University of 


Operation Vaintenance 
Professor Bouthillier showed a film, dem 
onstrating the important maintenance and 
installation points for centrifugal and 
turbine pumps. The speaker also outlined 
the basic differences between the two types 
of pumps. and noted the necessity for 
accurately calculating head and quantity 
requirements in order to make a proper 
selection © @ @ Steam Trapping 
and Air Venting was the topic which was 
capably handled by J. M. Thompson, guest 


NORTHERN PIEDMON1 


Chapter meeting. Four basic types of traps 


speaker at a 


thermostatic, mechanical, orifice and 
were described, and each 
detail as to its 


operating characteristics and application. 


thermodynamic 


type was discussed in 


Heating, 


Piping & Air Conditioning, 


* + * T he St Lawrence Power 
Project was the subject of an ONTARIO 
Chapter speaker, T. G Willows, special as 
sistant to the chief engineer, Ontario Hydro 
Willows address was a 


| awrence 


Commission. Mr 
companied by slides of the St 
project. A lengthy discussion period fol 
lowed this presentation which was given at 
2 joint meeting with the WESTERN NEW 
YORK Chapter. @ @ @ An ASHAI 
member, H. W. McKenzie, owner, H. W 
McKenzie Co., Portland, Ore.. 
OREGON Chapter 
of the talk was the design and installation 


spoke at an 


meeting. The essence 


of air conditioning on the recently con 
liners Mariposa and Mon 


showed the 


verted luxury 
terey. Supplementary slides 


progress of external conversion, general 


installations and 
interiors Mr 


ship layout, equipment 
views ot completed 


McKenzie 


dealing with the rigid design 


gave a good technical report, 
specihca 
tions, unusual equipment _ installations, 
tight shipboard space limitations and vari 
ous features not normally encountered on 
load structures + 2 « An en 
lightening talk on sound was given 

Dr. Elliott of Sheldons Ltd. at a meeting 
of the OTTAWA VALLEY 
Sound frequencies were demonstrated by 
a recording @ @ @ Fourteen stu 


University of Washington 


Chapter 


dents from the 
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and Seattle University were present at a 
PACIFIC NORTHWEST Chapter meeting 
Largely for the benefit of the 


present, S. D. 


students 
Peterson, branch manager 
Johnson Service Co., Seattle, Wash., told 
about The Field 
of Heating and Air Conditioning. After 
giving the students some sound advice, Mr 


Young Engineer in the 


Peterson, a past president of the chapter, 
described the phenomenal growth of the 
building industry and the many opportuni 
ties in this business for young engineers 
e e@ e@ <A PHILADELPHIA Chapter 
audience enjoyed a program on High Tem 
perature Hot Water Heating Systems. The 
speaker of the evening was S. F. Mumford, 
High Temperature Hot Water 
Combustion Engineering, Inc., New York, 
N.Y. @ @ @ The presentation on 
Characteristics of Forced Hot Water Heat 


ing Systems by Frank Gall, manager, heat 


Div sion, 


transfer department, Bell & Gossett Co 
Morton Grove, Ill., was delivered at a 
PITTSBURGH Chapter meeting. ¢ ° 
2 A 
piping was presented before the SACRA 
MENTO VALLEY 
Guilmette, Pacific 
Francisco. The chapter also heard a briet 
talk by R. J. 


M inneapolis Honey Ww ell 


provocative talk on refrigeration 
Chapter by Henry 


Scientih« Co., San 


McKinnon, sales engineer, 
Regulator Lo., 
Sacramento, Calif., on 3-way valves. © 
e e Iwo speakers 
SOUTH CAROLINA Chapter 
Julian 
Charleston County to the State Legisla 
ture, discussed the problem of air pollu 


addressed a 
gathering 


Lemond, representative from 


tion in South Carolina and in Charleston 
County in particular. Mr. Lemond com 
pared the air pollution problem in South 
Carolina with that of Southern California, 
with which he is familiar. The second 
speaker, D. C. Galloway, smoke abatement 
officer, City of Columbia, S.C., traced the 
history of man’s efforts to cope with the 
pollution of the atmosphere caused by 
the burning of fuel and also by industrial 
waste. He gave several examples of the 
efforts of various cities to remedy these 
condition. @ @ @ An 
treatise on the threshold of sound was 
given at a SOUTH TEXAS Chapter meet- 
ing by Bruce Ellis, chief engineer, Buffalo 
Forge Co., in a talk entitled Noise in 
Centrifugal Pumping Systems. Mr. Ellis 
referred to the relationship between deci- 


interesting 


bel ratings and noise frequency, and to 
the relationship between the drive and 
impeller in regard to the frequency curve. 
* ee { 3-part program was pre- 
sented at a SOUTHERN CALIFOR- 
NIA Chapter meeting. K. G. 
district representative, Worthington Corp., 


Blessing, 


| Os Angeles, spoke on ( ompressors, fir 
( ooled 
Evaporative Condensers was 


Condensers vs. Cooling Towers 
treated by 
O. M. Butler, district sales manager, Bush 
Riverside, Calif. The 
third speaker, Maron Kennedy, sales en 
Calif., 
covered the subject of Refrigerants * 
@ e@ In a talk on Combustion given 
at a SOUTHERN PIEDMONT 
William Gardner, 


Division, National-U. S. 


Manufacturing Co., 


gineer, York Corp., Los Angeles, 


Chapter 
meeting, Cyclotherm 
Radiator Corp., 
Johnstown, Pa., specially mentioned com- 
bustion as related to packaged steam or 


hot water generating units. Following the 


Heating, Piping & Air Conditioning, 


well-received talk, Mr. 
strated a model unit eo 60 © Ae 
SOUTHWEST TEXAS Chapter 
G. R. Rhine, owner and manager, George 
Rhine & Co., San 
guest speaker. He 
of subjects the history of fire, 


Gardner demon 


meeting 


Antonio, Tex., was the 
covered i wide range 
types of 
heaters and heat exchangers, and various 
heating systems ee ee The struc 
ture of the Ohio State Board of Building 
Standards was described at a meeting of 
the TOLEDO Chapter. J. R. Ahart, con 
sulting engineer, Dayton, Ohio, made the 
presentation Minimum = standards for 
schools were discussed in some detail. The 
great number of questions at the con 
clusion of the talk indicated considerable 
interest e . _ H. E. 
president, Schultz & 
mond, Va., 
on Package Steam Generators at a VIR 
GINIA meeting > 2 = 
Chemical Dehumidification was the topic 
covered by D M 
ager, Kathabar Division, Surface Combus 
tion Corp., Park Ridge, Lli., at a meeting 
of the WESTERN MICHIGAN Chapter 
Mr. Valentine noted 


remove moisture trom air 


Smith, vice 
James, Inc Ricl 
delivered an informative talk 


Chapter 


Valentine, district man 


3 principal ways to 
condensation 
on cold surface, adsorption process and 
absorption process He then gave a num 
ber of specific instances of industrial ap 


plications of these processes, and dis 
cussed the equipment available for this 
purpose e @ @ kLay That Slide 
Rule Down advised P. J 
tor of engineering institutes, University of 
Wisconsin, Madison, Wis Mr. Grogan, 
speaking before the WISCONSIN Chapter, 


demonstrated many shortcut methods for 


Grogan, dire 


doing simple mathematical problems 
mentally. He 
title for his subject, Gears between the 
Ears. Students from the 
Wisconsin Engineering School were guests 
at the meeting. @ ©@ @ Members 
and guests of the PURDUE UNIVERSITY 
Student Branch heard Jack Clarke, vice 
Ausdall and Farrar Co., 


in an informative talk on the need for 


suggested an alternative 


University of 


president, Van 


good communications within | industry 


Tours 


Excellent 
when a group of 50 members and guests 


of the EMPIRE STATE CAPITAL 


representation was indicated 
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on DEHUMIDIFICATION (with digest of discussions) at the 
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Behr-Manning 


building on a conducted 


Chapter visited the new 
Company office 
tour. Special attention was given to the 
1ir-conditioning system and some of the 
manufacturing facilities. Everyone had an 
opportunity to visit the high temperature 
hot water boiler plant . e e 
The WESTERN NEW YORK Chapte 
traveled to Toronto fo i joint meeting 
with the ONTARIO (Chapter The two 
chapters enjoyed a field trip to the A. W 
Mamby Center of the Ontario 


Hydro Commission. Here the members and 


Service 


guests saw working models of the various 


parts of the St. Lawrence seaway project 


Panel Presentations 


Interest in a panel discussion presented 
ARIZONA Chapter 
apparent. Those who took part 
Albright and Vic 
the engineers: \ J. Carns and | P 


at an meeting was 
greatly 
were Bart Palmer, for 
Hennesy, for the suppliers; and J. | 
Taylor and J. M. Huff, for the contra 
tors. James Donohue, president, Climate 
Phoenix, Ariz., acted as 


Written 


audience were 


Control Co., 
moderator questions trom the 
answered by the panel 
after a 10-minute discussion by 1 member 
of each group on the relation of his group 
to the user of air-conditioning equipment 
i co . Various phases of the prob 
lems of jobbers in the heating and air 
conditioning industry were covered at an 
ATLANTA meeting. Al 
Noland Co., introduced the other members 
of the panel: Robert Holman, Cowan Sup 
ply Co., and M. E. Ferrell, Jr., Crane Ce 

Atlanta, Ga 
eral questions for the panelists after the 


Chapter Long, 


The members, who posed sey 
formal presentation was completed, found 
the subject matter timely and well pre 
sented ~ * e NORTHERN 
ALBERTA Chapter held a panel discus 
sion on Relations in the Construction In 
dustry between Architect, Engineer, Sup 
plier, and Subcontractor. Emphasis was 
placed on the effect these relationships 
have on the mechanical subtrades. E, K 
Cumming acted as chairman of the dis 


cussion. Representing the architects’ point 


etin Ready ; 


Money Order 
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of view was E. G. Forbes, while P. M. 
Butler spoke for the engineers. Harry Hole 
represented the 
and D. A. Peckinpaugh supported the sup 
pliers. The many views presented included 


mechanical contractors, 


a plea for more cooperation, the desira 
bility of engineering contractors, the im 
portance of the independent approach of 
the architect and engineer, and the con 
clusion that the relations and 
method of operation in the construction 


present 


industry, while needing some improve 


J. S. Locke 
Reports to Minnesota Chapter 


ments, are still the best approach to the 
problem of providing the best buildings. 


Non-technical Programs 


The Picture of the Engineering Short- 
age and Situation in the colleges of 
America was presented in a brief talk at 
an AUSTIN Chapter meeting by William 
Amstead, University of Texas. Mr. 
Amstead explained that this shortage is 
due to increased industrial economy, in- 
creased complexity of products requiring 
more engineering skills, and the national 
security situation, with accompanying 
heavy requirements placed on the engi 
neering @ @ The sub- 
ject of taxes was on the agenda at an- 
other AUSTIN Chapter meeting. Lynn 
Anderson, University of Texas Institute 
of Public Affairs, noted that the taxes 
levied on any businessman today are a 
larger item in his business and personal 
cost than at any time in the past. A 
spirited discussion followed his remarks. 
e @ @ At a joint ASRE-ASHAE 
meeting of the DELTA Chapter, James 
D. McGovern spoke on Specification and 
Contract Documents. @ @ e@ Fol 
lowing an enthusiastic report by Pres. J. 
B. Rishell on the Chapters Regional Com 
mittee meeting held in Detroit, Bernard 
Silverstein showed the members of the 
MIAMI VALLEY Chapter a 
slides taken on his recent trip to Spain 
and Portugal. @ @ @ At a MIN- 
NESOTA Chapter meeting a discussion 
of ways to advance the heating and air- 
conditioning profession was held. Members 
suggested that young men be encouraged 
to go into the air-conditioning field. The 
possibility of having members of the chap- 
ter give lectures to civic groups was men 


profession. ®@ 


series of 


tioned . e e The 
spiel, an outstanding social event of the 
MONTREAI 
spring. Invitations were issued to the 


chapters at TORONTO and QUEBE¢ 


( urling Bon 


Chapter, was held in early 


Elections and Appointments 


ARKANSAS Chapter’s tellers committee 
consisted of K. A, Pettit, as chairman, 
with G. M. Cook and J. H 
members. Mr. Pettit announced the newly 
elected officers: President—H. H. 
Himstedt; Vice President—K. A. Pettit; 
Secretary—Allen Bullard; Treasurer—O. 
L. McCallister, Jr.; Board of Governors 
rr. W. Turner and Fred Tenny. The out 
going president, J. W. 
pointed G. M. Rozzell, Jr., as a member 
of the code committee to replace J. S. 
Binder. The other members of this com 
mittee are R. E. Blaylock and J. L. Brown. 
e e e@ S§. L. North reported for the 
ATLANTA Chapter tellers committee, stat- 
ing that ballots cast indicated the election 
of the following officers for 1957-58: 
President—J. A. Marshall; Vice President 

J. E. Edgar; Secretary—W. P. West; 
W. Klein, Jr.; Board of 
Barrow, Jr., and F. W. 
Bull. @ @ @- Elected to a nominat- 
ing committee for the AUSTIN Chapter 
were R. E. Reese, G. M. Warren, R. J. 
Barnhart, J. M. Boyer and F. W. Gerling. 
Pres. B. E. Segall, Jr., appointed T. M. 
Stephens as general chairman of the 
June picnic. @ @ @ Pres. W. G. 
Robertson, Jr.,. BALTIMORE Chapter, ap- 
pointed an auditing committee, consisting 
of C. J. Peters, D. A. Lamb and Milton 
Snyder, to examine the 1956-57 records. 
@ oe e@ “The new slate of officers for 
the CENTRAL NEW YORK Chapter for 
1957-58 was elected as follows: President 

Merle Weninger; Vice President—E. L. 
Moyer; Secretary—S. F. Gilman; T'reas- 
urer—E. F. Smarzo; Board of Governors 
R. A. Barr and J. W. Stevens. @ © 
@ A tellers committee, comprised of W. 
J. Donovan, chairman, A. L. Otis and E. 
J. McArdle, reported on the annual elec- 
tion of the CONNECTICUT Chapter. This 
slate of officers was unanimously elected: 
President—Fritz Honerkamp; Vice Presi- 
dent—J. OD. Secretary—F. J. 
Raible, Jr.; Treasurer—R. B. Cahoon; 
Board of Governors—Walter Hey wood, E. 
M. Johnson and Eric Olsson. The retiring 
president, Walter Heywood, spoke briefly 


Lammons as 


Thompson, ap 


Treasurer E 
Governors—T. A. 


Pierce; 


before turning the gavel over to the new 
president. @© @ @ Pres, me 
April meeting of the 
Chapter, expressed his 


Spencer, at the 
KANSAS CITY 
appreciation to all the committee chair 
men and to everyone who had served in 
any capacity during his year in office. 
A voice vote indicated that the following 
slate of officers was elected: President 

S. C. McCann; Vice President—J. E. 
Miller; Secretary—J. C. Fasnacht; and 
Treasurer—L. A. Heaven. On April 23, 
due to the sudden death of vice president- 
elect Jesse E. Miller, a special meeting 
of the 1956-57 board of governors was 
held, at which a revised list of officers 
was submitted by the nominating com- 
mittee. @ @ @ MANITOBA Chap- 


ter’s new slate of officers for 1957-58 will 


Heating, 


be: President—R. M. Fraser: Vice Pres 

dent—D S Swain Secretary J J 
MacKenzie; Treasure kK. J. MeCartney 

Board of Governors—G. T. Christie. A. K 
Piercy, N. B. Jorgensen, Stanley Hayden, 
W. D. Fraser, and A. H. Millar e e@ 
@ Pres. W. G. Martin, Jr.. MASSACHI 

SETTS ¢ hapter, appointed H. F. White 
and W. R. Blair as a ballot committee to 
tally the 
officers The committee reported the ele 
tion results: President—E. L. Blair: Vice 
President—R. F. Curry: Secretary—R. | 

Reid; Treasurer—F. J. Butler: Board of 
Governors (3-year term)—C. A. Biancucci 
W. R Richards 


Board of Governors (1-vear term)—t | 


results of the annual election of 


Geissenhainer and | \ 


P. H. Yeomans 
Elected Philadelphia president 


Mather @ @ @ Looking ahead, J 
S. Locke, MINNESOTA Chapter, reported 
on plans for the 1958 Semi-Annual Meet 
ing of the Society. Committee chairmen 
Chair 
Chair 
_ 2 


Sturm ; 


were announced as follows: Vice 
Kendrick; 


Rowley; 


Honorary 
Re ception 


William 


man—G. M. 
man—F. B. 
Wunderlich; 
Transportation Banquet 

L. C. Gross; Entertainment—J. F. Siegel; 
Finance—V. E. Pearson; Ladies—S. L. 
Furber; Children’s—R. M. Jack; Sports 

B. F. MecLouth; and Publicity—W. J 
Ortman. Election results were announced 
for chapter officers: President—F red 
Vogt; Vice President—J. H. Jester; Se 
retary—J. W. McNamara; Treasurer—t 
G. Gridley; Board of Governors—V. E 
Pearson and J. A. Craig ee @ 
Pres. S. R. Plamondon, in a review of 
the MONTREAL Chapter’s activities for 


his year in office, expressed great satisfac 


Sessions 


Joseph Craig; 


tion for the success of the meetings, and 
thanked the various committees who made 
this possible. R. J. Ker, chairman of the 
nominating committee, introduced the of 
ficers for the coming year: President—D 
J. MelIntyre; Vice President—A. de 
Breyne: Secretary—P. Thibault; Treas 
urer W. U. Robinson; Board of Got 
B. J. Horsburgh, S. R. Plamondon, 
W. E. Jarvis, D. L. Lindsay and G. N 
Martin. President McIntyre, in taking 
office, made the traditional presentation 
of the past president’s pin and gavel to 
Past President Plamondon. The chairmen 
of the working 
duced by President McIntyre as follows: 
Speakers—H. B. Cooper; Publicity—W. 
H. Renwick; Membership—J. L. 
Goodenough; Entertainment—V. 1 
Publications—B. J. Horsburgh; 


and Reception—Frank 


ernors 


committees were intro 


Savage; 
Attendance 
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Mallozzi; and Golf and Curling—T. |} Hopkins, attendance chairman, KANSAS 
Cockman. @ @ @ | J Paulsen, CITY Chapter, presented awards to D. E 
president, appointed the last 3. past Brewer, and A. L. Roberts, Jr ee 
presidents of the NEBRASKA Chapter to @ The president of MANITOBA Chapter 
the election committee. T. E. Davis was A. H. Millar, presented a past president's 
named chairman, with C. A. Goth and pin to G. C. Davis. @ @ @ Pres leave shortly to take u 
O. J. Smith as committeemen. @ @ ( _ p : 
@ The chairman of the board of tellers , ay rh 


for NEW YORK Chapter, J. P. Lyon hapt ‘ 
chapter in many capacities 


reported that the following had been : n \ 


resident Plamor 
Clapperton for his long 
lile members! certil 


elected: President—C. R. Hiers; Vice : . , 
President—W. J. Olvany;: Treasurer—W a /- e. beat’ heey “ 
M. Heebner; Secretary—l D. Carr; a eaeaun 

Seid of Cenk & to oS be e* ©«e | oe ARIO ¢ 

Bourquin, J. M. Levy, and S. A. Spencer : Nuttall wader “ rane 4 4 

© © @ Secy. s. H Nitzberg, i i ang ; ws " tg > 

NORTH JERSEY Chapter, was instructed W. B. Hayes, OREGON Chapt 
to cast a ballot for the new slate of of ; Sal 
ficers: President—Martin Christesen; Vice oF ane eg hae bookends to W. R. Nort 
Presidene— S. H. Nitzberg; Secretary—I rei ie 8 ties” ate teal 
G. Huggins; Treasurer—C. E. Parmelee; , ; , ag — 
Board of Governors—C. W. Zimmer, H. r. satliascliaseates ~salbeain =~ the 

ger eee R - ge yg oly Pe S. R. Plamondon, MONTREAL Chapter, Award for 1957-58 

Winget and Fred Colbert were appointed 
as nominating committee for the NORTH 
EASTERN OKLAHOMA Chapter. © 
@ @ The OKLAHOMA Chapter presi 


dent, F. R. Denham, appointed a ballot CANDIDATES FOR MEMBERSHIP 


committee, consisting of W. V. Leftwich, 


{ 


appreciation ol all the 


bid farewell to Robert Clapperton, chair WISCONSIN Chapte: 
man membership committee who wil Wendi to R. L. Neun 


chairman, G. B. Hughes and C. O. Jensen 
Ihe committee found the following to 
be elected for the coming year: President ; esshin grade. i Mel J I Mg 
A. C. Shelley; Vice President—W. R reque shacdie 
Johnson ; Secretary—W. Hi eestraeah oc i t x vising the cu Connecticut (Region 1) 
Treasurer—l1 L. Robinson; Board ecretary before June 3 57 f : 
Governors—E. F. Dawson and J ge BB lg epee mae aorn - ~ ( | H 
Patten. President Denham also appointed 


Colorado (Region 3) 


I 


District of Columbia (Region 5) 


an auditing committee, with | E a eee 
Wickline as chairman, and L. L. Von BercHeim, J. H., 7 S 
< ] 


Tungeln and Paul Sprehe as members Arizona (Region 4) . 
e @e @ ‘The 1957 committee chai: Patmer, S. R., Head, Drafting Ro Florida (Region 5) 
men for the OREGON Chapter were an Paul Jones, Tucsor B R I i. B 
nounced by Pres. W. B. Hayes: Meetings 

Keith Kruchek; Membership—E. SS Arkansas (Region 6) 


Constant; Attendance—€.. F Ingham; THOMPSON, J. W.*, Gen. Mg 
Conditioning (¢ Inc Little Roc 


Public Relations—C. W. Timmer; Finance Se Lina Ete Dist. Me 

W. R Norte; Legislative—Dick Honeywell Regulator ¢ Litt 
Blankenship; Social—F. T. Taylor; Stu 
dent Assistance—W. C. Phillips; Research California (Region 4) 

lr. H. MeClung; Diffuser Editor—J. | BOGEN, J. A., Sales Ex Am 
Waymire; and Circulation Manager—J Co., Inc., Los Angeles 
P. Schenck, @ @ @ The following rye gy, Sree ae 
slate of officers will serve the PHILA BurkHaRDT. W. L.. Owne 
DELPHIA Chapter for the year 1957-58 San Francisc« 
President—P. H. Yeomans; Ist Vice HOUGHTON, J. W., Sales 
> . : ») Electric Corp., A-¢ Div 
President—C. 8 Forve: 2nd Vice ‘ 

P ONES ( ales n 

President J. J Hucker; Treasurer + eae Mogal _ See 
Ludwig Mack; Secretary—D. S. Plewes: Jonynas, A. V., Eng 
and Board of Governors—John Everetts, Angeles 
Jro @ @ @ Pres. V. W. Thornburg, Lacey, A Sales 
SACRAMENTO VALLEY Chapter, an — nagues 
nounced the appointments for the nomi rer gg 
nating committee. John Day will serve as Masri. D. © 
chairman, with R. L. Basye, L. S. Stecher, Co., San Francisco 
F. H. Taylor, and A. J. Routhier, as mem McLENDON, H. B 


bers. @ @ @ SOUTHERN CALI a, Se 
FORNIA Chapter elected J. C. Hall, Jack Moore, T. E., Br. Sales Engi he ef Georgia (Region 5) 


Cx Inc os Angeles 
> ‘ . Durkin, I 
Miller, C. D. Walz, W. O. Stewart and Monoan. B. BR. Moy om ities + senate 
V. A. Megna to its nominating committee Corp., Sacrament Hust 
Nero, W. I Sales Engr 
Co., Inc., San Francise . . . P 
: haps Illinois (Region 2) 
> RAMSEY-RAISAN D dmini 
Personals Engr., Dudley Dean iA \ ACIERD 
ley 
At a meeting of the EMPIRE STATE REYNOLDS. J. A.t. Sales 
CAPITAL Chapter, G. A. Teeling was Honeywell Regulator C« 


introduced by Pres. G. G. Davis. Mr SCHMOKER, R. F., Br. Ms 
/ Cort Sacramento 


M S | 


cll | ( 


leeling has been a member of the Society o = - 
- IGHTMAN ech 
for over 25 years. @ @ @ E, M Marx Ayers, Cons. Mec 
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Mor Oklahoma (Region 6) 
Dol S 7 lice nf 
Mo 

Metal Works, Chica ROUGI D+. 1 ’ ' 

O’ LOUGHLID kv Oregon (Region 4) 


Service and Eng Gar R. | . I 
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Indiana (Region 2 Montana (Region 3) Pennsylvania (Region 1) 
Boy . 2 M Ret D fal . = : . . | ' 
F ae BEE R h. Des P D } 
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& Heat Fort Dodg Nebraska (Region 3) 
: « RYAD J I Me t 
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New Jersey (Region 1) 
H BAI R I sst M 
H \ t 
ZISM 
Kentucky (Region 5) 
aF, C. J., Part Sout! nginee New York (Region 1) 
Kk. M. J E 
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: Rhode Island (Region 1) 
Z1MMERM M. W., I 

H B i 

or BUMI H. i R ter | Texas (Region 6) 

Maine (Region 1) But V., Est 

Lunt, W. I 

I } 


Maryland (Region 5) 
ee Designer, H 


Massachusetts (Region 1) 

Ray M¢ Mark, Partner, Hast f t w York Virginia (Region 5 
ry , ( i é y P S ve J 
Da t f w & « Heat i 


t a OW 


Washington (Region 4) 


mF Elite Boer. S 


North Carolina (Region 5) a Heat ( Spok 
Coppincton, W. I., Pres., 


tia (Region 5) 
{ I I} i 


Minnesota (Region 3) West Virgir 
mus, J. J., Megr.-Ow kK ; s Eng OV R rk a 


( 


Wisconsin (Region 2) 
AptAM, G. A., Sales I 
Missouri (Region 3) p ts ( M ke 
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F. PAUL ANDERSON AWARD 


Medal! 


recognition of work 


The Committee of Award for the F. Paul Anderson Medal announces that nominations for the F. Paul Anderson 
for 1957 are invited. Any member of the Society is eligible for nomination. The award is made 
done or service performed in the field of heating, ventilating or air conditioning 


Nominations, together with a full statement of the candidates’ qualifications and achievements should 


Committee at ASHAE Headquarters, 62 Worth St., New York 13, N.Y., prior to August 1, 1957 


be sent to the 


F, Pau ANDERSON COMMITTEI 
E. R. Queer, Che 
Joun Everetts, Jr A. J. Nessir1 
Joun W. JAMEs F. B. Row ey 
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EDWARD L. BAKER 
Salt Lake City, Utah 
Edward | 


Edward | 
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High 
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was 


ty esident 


Granite 


School he neating 


it University of Utal 
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Committee on Research and Its Technical Advisory Committees 


The research program of the Society is under the guidance of the Committee on Re- 
search a General Committee — elected by the vote of Society membership. That 
Committee appoints Technical Advisory Committees as necessary and directs their 
activities. Listed below are the names of the current members of these committees. 


Committee on Research 


Two years: F. H. Faust, F. K. Hick, Three years: | 
R “ if 1 f | r+} r rth H kK if mt 


Executive Long-Range Research Program 


Technical Advisory Committees 


Air Cleaning 


Hot Water and Steam Heating 
McRa wivenere ‘ Plant and Animal Husbandry 
Air Distribution 1 1 k 


Sensations of Comfort 


Industrial Environment 


Combustion oe br PC Solar Energy Utilization 


Insulation 
Sorption 
Evaporative Cooling . - 


Heat Pump 


Heot Transfer through Fenestration 


eo a ‘7 “#0 Thermal Circuits 


Heating and Air Conditioning Loads = Weather Data 


i tirman — 
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“A skyscraper must be — every inch a proud and soaring thing, 
risingin | sheer exultation.”+ Louis Sullivan 


—_—-- 


eee 





Located in the heart 
of Denver's 
financial district. 





Roof is designed 
as a heliport 


Parking wing provides 
space for 450 cars. 











Once set, a Powers 
pneumatic thermostat 
holds temperature 
constant day after day 
It needs no frequent 
checking or 
readjustment. 


























E POWERS REGULATOR COMPANY ®* 65 











MURCHISON 


new home of the 


First National 
Bank of Denver 


This bold imposing landmark on the 
Denver sky line is the city's tallest and 
largest office building. It rises 28 stories 
above Denver's mile high elevation and 
has 586,000 sq. ft. of floor space. 


i 5 
QUALITY SYSTEM 


OF AIR CONDITIONING CONTROL 
will regulate the modern high velocity 
year ‘round air conditioning in this 
prestige building. Occupants of each 
space can dial the temperature they 
like and enjoy utmost comfort. 


Powers Graph-O-Matic Control Center 
will give visual supervision of the 
heating and air conditioning system. 


Simplicity and dependable performance 
of a Powers pneumatic control system 
enables it to provide utmost comfort 
with a minimum of maintenance. 














To get the biggest return on the 
investment in air conditioning ask 
your architect or engineer to include 
a Powers Quality system of control. 
For further information write 

The Powers Regulator Co., Skokie, III. 
Offices in Chief Cities. 

















Coated with 


BLACK VINYL 














NEW MICROTEX DUCT 


saves cost of painting inside ducts; insures 


complete 


protection against air erosion; helps speed fabrication 


Now you can get duct liner with 
high acoustical and thermal insu- 
lating efficiency . . . plus the money- 
saving advantages of black vinyl] 
coating. Here’s why it pays to spec- 
ify L-O-F Glass Fibers’ new 
Microtex Duct Liner: 

1. No painting duct interiors— 
Black vinyl-coated Microtex saves 
the cost of painting ducts inside, 
near grills or large registers. Fac- 
tory-pigmented coating eliminates 
chance of paint flaking off into air- 
stream. 

2. Insures full coating—lIts black 


vinyl coating marks the quality of 


L-O-F Glass Fibers’ Microtex Duct 
Liner. Quality-control inspectors 
can see it’s fully coated to resist air 
erosion, even at peak velocities. 

3. Saves fabrication time—Pig- 
mented viny! clearly marks the air- 


L°O°F GLASS FIBERS COMPANY 


stream side of Microtex Duct Liner. 
Shows at a glance which side to ap- 
ply toward adhesive before forming 
the sheet metal in the brake. 

L-O-F Glass Fibers’ Microtex Duct 
Liner offers maximum insulation per 
dollar. Made from fine glass fibers, 
it absorbs mechanical noises, par- 
ticularly in the 250 to 4,000 cps 
range where most heating and air- 
conditioning system noises occur. It 
efficiently insulates warm- and cold- 
air ducts against heat transfer. 
When lined with Microtex, the 
metal of the duct acts as a vapor 
barrier, minimizing condensation. 
Get the facts today on economical 
Microtex Duct Liner in 1%, 2 and 
3 lb./cu. ft. densities. Contact your 
distributor, or write: L’O-F Glass 
Fibers Company, Dept. 39-67, 1810 
Madison Ave., Toledo 1, Ohio. 


TOLEDO 1, OCHIO 
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NEW Poxtas Elie 


Centrifugal Roof Ventilator... 
DEVELOPED AND MANUFACTURED WITH APPLIED CENTRIFUGAL BLOWER PRINCIPLES 


QUIET! . . . Matching wheel cone accurately 
fits venturi inlet to create quieter, smoother air 
movement. Excellent for churches, audito- 


PERFORMANCE!... 
and rated to assure certified ratings. 


Each unit air-tested, 
Con- 


struction gives exceedingly high efficiencies. 


riums, hospitals, and schools. 


ADAPTABILITY! ... Fits standard curb sizes. 
Lower horsepower ratings for quieter opera- 
tion. Higher horsepower for commercial and 
industrial applications. 


Detailed performance data completely covered 
in Bulletin SDA-220. 


STURDY! . . . All welded construction. All 
material is 16 ga. or over. Built for the life of 
the building. 


A COMPLETE LINE OF AIR MOVING EQUIPMENT 


if Th 
ini OF : we 


Charter Member of the Air Moving and Conditioning Association, Inc. 


e*eeeseeeeee? 

eeeeeeeee? 
eeeeeeeee 
eeenvevoeeeer 


See ovr Catalog in Sweets 
FAN AND BLOWER DIVISION 


tHe Leerless.Clectuic COMPANY 


1409 W. MARKET ST. ° WARREN, OHIO 
BLOWERS - ELECTRIC MOTORS - ELECTRONIC EQUIPMENT 


Write today for 
Bulletin SDA-220 
on Peerless 
Centrifugal 


FANS - Roof Ventilators 
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TOO LITTLE ON TOO MUCH— 
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Unit for every 
lad iglel-Te-lilela mle] > 


Getting the right size equipment for tne 
job is important! 


Brunner offers a complete line of Open- 
Type and Semi-Hermetic Condensing Units, 


in a wide range of sizes, to fit every refrig- 
eration or air conditioning installation. 
And remember... the Brunner line is 
backed by a coast-to-coast net-work of over 
200 Wholesaler Supply Depots. 

Build more sales with Brunner in ‘57. 
BRUNNER MANUFACTURING COMPANY, UTICA, N. Y. 


THE BRUNNER COMPANY GAINESVILLE, GA. 
In Canada: Brunner Corp. (Canada) Ltd., Toronto, Ontario 


BRUNNER 


SINCE 1906 BRUNNER OPEN-TYPE Con- 
- densing Units from % H.P. 
through 100 H.P. 
BRUNNER-METIC semi-her- 
metic Condensing Units avail- 
able from 14 H.P. through 3 H.P. 





BRUNNERIZE FOR DEPENDABLE REFRIGERATION AND AIR CONDITIONING 











Actual Photo of ‘‘Budget-Blower’’ and Econo-Pak Assemblies in Our Dayton, Ohio Warehouse. 


SPACE-SAVING AIDS TO GREATER PROFIT MARGINS 


Here's How to Save Warehouse Space ...Reduce Costs 


Lau makes it possible for you Yes, it is not unusual to expect box-car-to 
to operate with greater econ- 
omy and efficiency ...even in 
these days of rising material 
and production costs. Our 
huge warehouse stock permits you to order 
from week to week...in the quantities you 


assembly-line flexibility when you order from 
Lau. And too, the Lau staff of specialists in the 
air-moving industry will work closely with you 
, on your air moving problems. 

You enjoy greater economy, and simplicity of 


assembly with the Lau “Budget-Blower’’. Learn 


need, in the sizes you require, for the produc- 
tion you estimate. 

Bulk packaging of hardware, palletized ship- 
ping and quick shipment from stock cuts ware- 
housing and double-handling, cuts your 
inventory costs as much as 50%, assures your 


how you can build up your savings when you 
specify Lau. Consult your Lau representative 


today for details. 


THE LAU BLOWER COMPANY 


2027 Home Avenue, Dayton 7, Ohio 
customers of firm delivery. aia 
Azusa, California. In Canada: The Lav Blower 
Company of Canada, Ltd., Kitchener, Ontario 


World's Largest Manufacturer of Air-Conditioning Blowers 
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Unit system combined 
with central system cools 
modernized building 


An unusual dual air conditioning system 
was incorporated in the plans for interior 
modernization of the 15-story office build- 
ing at 72 Wall Street, New York City. 
Architects Vorhees, Walker, Smith & 
Smith working with Contractors George 
A. Fuller Co. and J. H. Taylor Construc- 
tion Co., Inc., designed a layout blending 
a Carrier duct-distributed, central system 
with a Remington Incremental System. 


These systems divide the building’s 665- 
ton cooling load at about half the instal- 
lation cost of a full central system. 

The Carrier system cools lower five 
floors plus interior of the top 10 floors. 459 
Remington unit conditioners, built in un- 
der the windows, air condition peripheral 
offices of the top 10 floors. For installation 
of the Remington units, holes were cut 
in the masonry to receive air-intake ducts. 
Grillwork sets flush with the building and 
does not substantially alter its exterior 
appearance. (See above.) 


REOV REFRIG 
VAR CONDITIONING 


KRAVIS 


control temperatures 


Above shows how Remington units line 
the walls beneath windows in a typical 
office area at 72 Wall Street. Each cabinet 
houses a %- or 1-ton unit for cooling plus 
a separate heating coil connected to the 
building’s steam system. Each unit incor- 
porates a thermostat plus fan controls 
(shown right), which allow occupant to 
select the temperature he prefers year 
round. With this unit control system, heat- 
ing or cooling can be economically con- 








How Du Pont leadership in refrigerants means 
better performance for installations you plan 


Today’s more compact, more efficient 
equipment has grown in part from 
Du Pont’s pioneering in development and 
manufacture of improved ‘‘Freon”’ refrig- 
erants. Improved manufacturing tech- 
niques developed by Du Pont make 
“Freon” the refrigerant that sets the in- 
dustry’s standard for purity and perform- 
ance. That’s why you can be sure the air 


FR | ©) ~~ REFRIGERANTS 


*Freon and combinations of Freon- or F- with numerals are Du Pont’s 


conditioningandrefrigeratinginstallations 
you plan will deliver better performance 
when charged with ‘Freon’. You can’t 
select a better refrigerant than safe, acid- 
free, dry ‘‘Freon”’ refrigerant. 

For data on applications, performance 
or properties of “‘Freon’’, write L./.du Pont 
de Nemours & Co. (Inc.), “‘Freon’’ Prod- 
ucts Division #76, Wilmington 98, Del. 


registered trademarks for its fluorinated hydrocarbon refrigerants. 





Unit system in outside offices permits occupants to 
for year-round comfort 
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Field Reports About 
Successful Installations 

















fined to occupied areas without the need 
to air condition the entire building. The 
cooling unit is drawer-mounted and can 
be easily removed for maintenance or re- 
pair by simply disconnecting five wires. 





Each Remington unit and the Carrier 
system uses ‘‘Freon”’ refrigerants to help 
insure effective performance with mini- 
mum maintenance. 





REG. U.S. PAT. OFF 
BETTER THINGS FOR BETTER LIVING 
.++THROUGH CHEMISTRY 

















3 TO 25 G.P.H., 


Burns any fuel oil through heaviest No. 5. With 
the MicroMist low-pressure atomizing oil 
burner, heavy oils, through heavy No. 5, 
are reduced to minute particles having the 
characteristics of a gas rather than a spray. 
The oil is so finely divided that it becomes 
an oil mist or fog that will remain in air 
suspension for several hours. It is easily 
ignited by an electric spark (does not 
require gas ignition). 


Two-stage atomizer. The heart of the Iron 
Fireman MicroMist burner is an ingenious 
supercharger, or compressor. This com- 
pressor-atomizer first reduces the oil to an 
air mixed spray (which is as far as other 
burners go), then by the heat of compres- 
sion, to a microscopic air-oil vapor. 


Heavy oils can't clog nozzle. The nozzle di- 
rects the highly combustible vapor into the 
firebox. Unlike other oil burners, the nozzle 
is not a critical part, because it has nothing 


IRON FIREMAN 


MicroMist 


Two-stage atomizing 


principle reduces heavy 


oil to a microscopic mist 


7 


to do with atomization. There are no small 
passages subject to clogging. 

Heating of oil is required only for the 
heavier grades of No. 5, and then only for 
starting or pumping. 5 x ol 

Po’keepsie Motor Hotel provides heat 
Look at these additional features. The Iron and hot water through winter at 
Fireman MicroMist burner is as easily in- 

é, a cost of 13 cents per day per room 
stalled as a conventional gun type burner. 

It has two important uses: as a conversion Mr. Charles Michel, manager, writes: 
burner or as a component part of a pack- “Our Iron Fireman MicroMist burner uses 
aged boiler-burner unit. No special boiler an inexpensive, No. 4, oil in our 53-room 
front or boiler pitting is required. The deluxe motel. From October 1, 1956 to March 
. : Pa 1, 1957, our fuel bill for the heating and 
choice of oil grades is almost unlimited. domestic hot water amounted to $1,233.00, 
Integral control panel is wired and tested or 13c per room per day. 
at the factory. Fuel and maintenance costs _ “This burner has not required daily atten- 
are low. It fires low-cost heavy oils with tion and the overall maintenance cost has 
« . . « » « . * 
; ; i ; been extremely small 
little more attention than a domestic oil The steam heating system in the Po’keepsie 
burner. Available for low fire start, high- Motor Hotel uses the revolutionary Iron 
low or modulating firing. ter ypobeny 4 room heating _ with 
. . . . a temperature contro a 

The Iron Fireman MicroMist burner is ee eee ee 
: ~ : ot a ‘= “f thermostat in every room.” SelecTemp heat- 
ideal for commercial heating installations. ing is used in conjunction with individual 
Mail coupon for more information. room cooling units. 


-----------------------""- 


IRON FIREMAN MANUFACTURING COMPANY 
3365 W. 106th Street, Cleveland 11, Ohio 


(In Canada, 80 Ward Street, Toronto, Ont.) 


Please send literature and specifications on the Iron Fireman 
MicroMist burner 
R 


Name 


Automatic firing equipment for oil, gas, coal Firm 


Address 


ity 
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SUPERIOR ENGINEERING... 


clear the air MORE EASILY—MORE ECONOMICALLY 


First with its Automatic Self-Cleaning Air Filters, and then 
with other types of air filters in rapid succession. Continental 
has repeatedly introduced new and better engineering features 
to provide clean air with a minimum of cost and maintenance 
attention. 





CONOMATIC| PYCON cA-24 


(Roll-Away Air Filter) (Permanent dry type 
The most recent addition to the Continental Air panel filters) 
Filter line provides more effective filter area for Just rinse and re-use! Simplest 
its size than any competitive filter. Reduces mov- maintenance ever. Several 
ing parts to a simple minimum. Provides positive, times the dust-holding capac- 
automatic controls. ity of other filters in their class. 


“T 





‘alti 


E-Z-WASH |B DYCON 
and " (Permanent viscous oe St 

LV 4 unit filter) ; == DY 
Continental’s patented * SSS 35 e dry type 
high-velocity E*Z*Wash media unit filter) 
gives this filter continued low Another ‘“‘rinse and re-use 
; , resistance with huge dust- Continental air filter. Excel- 
_ highly satistnctory, low- holding capacity. Eliminates lent for air handling units or 
cost air filtration. Sturdy and surface loading and assures for pre-filter use. 
rust-resistant. easy cleansbility. 


(low velocity, 
screen-wire type) 


” 











A U TOMAT I C For your filter needs, ntAal 
‘ese ne 

SELF-CLEANING | cay retest ive ent 

Continental’s Auto- to “clear the air”, f FILTE As 


matic adapts the supe- or write direct to: 
rior, patented E*Z- 
Wash media to the 
continuous, self-clean- 


ing fiiter curtain, and 
introduced the impor- 
tant ferris wheel prin- 


ciple to eliminate 


reversing the media to A j Y a LT 7 Ea 4 i n C 
r : P > 


air-flow in the rear 


curtain. P. 0. BOH 1647 LOUISVILLE 1, KY. 
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PARACOIL TUBULAR TYPE 
FUEL Ol HEATER —— 


' 
SECONDARY + 


STEAM IN a 
' 


> 


= 


COLD FUEL Oll IN 
> 





PRIMARY HTHW RETURN 





PARACOIL HTHW STEAM GENERATOR 
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PRIMARY HTHW SUPPLY 


Paracoil engineers know that the first con- 
sideration in the design of an oil pre- 
heating system for an HTHW installation 
must be absolute freedom from the possi- 
bility of oil leak contamination of the main 
HTHW stream. A completely isolated oil 
preheater circuit is recommended. This 
can be accomplished by means of a secon- 
dary heat transfer circuit that does the 
actual heating. In this way, only the sec- 
ondary circuit is exposed to possible con- 
tamination — the main HTHW circuit is 
protected at all times. 

One of the ways that this isolation is 
achieved is illustrated above. Additional 
isolation circuits wil] be commented upon 
in future “Idea Sheets”. Watch for them! 


fea) 
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How to use secondary steam to pre-heat no.6 
oil in a High Temperature Hot Water system 


How to design a protective circuit 


1. Install a steam generator. Use a Paracoil Heating 
Element with the HTHW main energy stream as its 
heat source. With water at 350° F, steam at 25 
psig (267° F) can be easily generated in an eco 
nomically sized unit. 


. Use the steam thus generated . . . to heat the fuel 
oil in a Paracoil Tubular Oil-Type Fuel Oil Heater.* 
This type heater provides the highest rate of heat 
transfer — more than three times that of the con- 
ventional straight tube type. 


. The condensate from the oil heater . . . may be re- 
turned to the steam generator or sent to waste 
depending upon plant policy. If the re-use of the 
condensate is important, absolute surety of its 
quality can be obtained through the use of the 
Paracoil Oil Leak Condensate Inspection System.* 


Paracoil engineers have designed and built many oil preheater 
protective systems for both stationary and marine installations. 
They now offer their experience and know-how to all who are in- 


volved in HTHW activities. 


*Write for complete data. 


DAVIS ENGINEERING CORPORATION 
30 Rockefeller Plaza, New York 20, New York * Circle 6-5650 
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TOP QUALITY PUMPS 


Engineered for plumbing, heating, 


and air conditioning systems 


TYPE D DOUBLE SUCTION 
HORIZONTALLY SPLIT CASE PUMP 


A rugged, heavy-duty pump that guaran- 
tees long, trouble-free service. The rotating 
assembly may be inspected without dis- 
connecting the piping. Capacities up to 
1900 G.P.M. Heads to 530 Ft. Described 
in Bulletin 101. 


TYPE CC CLOSE COUPLED PUMP 


Handles the toughest pumping jobs ef- 
ficiently and in the least possible space. 








May be mounted in any position as long 
as the motor is not lower than the pump. 
Equipped with leak-proof mechanical seal. 
Capacities up to 500 G.P.M. Heads to 215 
Ft. Described in Bulletin 108. 


TYPE FC PEDESTAL 
MOUNTED FLEXIBLE COUPLED PUMP 








Like the CC, all FC pumps are equipped 
with the most reliable mechanical seal ever 
built into a pump. Ceramie-faced station- 
ary seat is highly resistant to wear. 
Accurately lapped surfaces and automatic 
adjustment for wear assures long life 
under strenuous service. Described in 
Bulletin 107, 





CHICAGO PUMP COMPANY 


: Ht ¢ Chi Subsidiary of Food Machinery and Chemical Corporation 
mes — —— 
pumping at all times — specify Chicago ag® BUILDING PUMP DIVISION 
Pumps. Write for complete information. ans DSVEREEY PAREWAY © CHICAGO 14, RIGION 
Condo-Vac ®, Sure Retura ®, AVC, LVC, Fire, House & Circulating Pumps, Pneumatic 


& Tankless Water Zysiens Flush Kleen ® Sewage Ejectors, Little Giant ® 6 
: Non-Clog Bilge Pumps. Pumps for every Industrial use 


For trouble-free, ‘“‘worry-proof,” efficient 
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The tubeaxial fan ... a wide range of volumes ... at moderate pressures the spiral air discharge 
at medium pressures, with uniform velocity .. . straightens out a short distance from fan blades. 





r 
































cc 


? 
The vaneaxial fan . . . stationary guide vanes . «» resulting straight-line air flow leaving fan 
reduce turbulence and increase fan efficiency ... assures smooth, quiet operation for all conditions. 


Easy-to-install American Blower axial fans 
save space, lower your installation cost 


American Blower axial fans provide straight-line air flow, elim- 
inating elbows, bends, and transformation pieces—can be installed 
vertically or horizontally in ducts, with minimum foundations 
and supports . . . with savings in space, first cost, handling, and 
installation. 

These compact, self-contained axial fans are available in three 
general designs—vaneaxial for direct and V-belt drive, spray- 
booth vaneaxial for V-belt drive, tubeaxial for direct drive. A 
complete line of accessories is offered to adapt this versatile line 
of fans to your particular requirements. Capacities range from 
2,500 cfm to 75,000 cfm. Larger sizes are available on special order. 

For more information on axial fans, or on other equipment from 
American Blower’s complete air-handling and -conditioning line, 
call our nearest branch office, or write direct to American Blower 
Division of American-Standard, Detroit 32, Michigan. In Canada: 
Canadian Sirocco products, Windsor, Ontario. 


Versatile American Blower axial fans can be 

mounted vertically or horizontally. When ducts ea a ee 
are properly reinforced, the fan can be supported 

directly by the duct connection. 
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MODEL 214 
thermostatic expansion valve 


never before ... 


so many controls and 
services to make you 
fully competitive! 


CONTROLS COMPANY OF AMERICA, first name in 
ee quality controls, now offers you combined research, engineering 
and production facilities to solve any control problem in this field. 


ELL guess that you’ve never 

really known the full breadth 
of the line of A-P Controls we offer 
you — and we make no attempt here 
to show them all. Just this — what- 
ever your application: air condition- 
ing, refrigeration, ventilation, oil heat- 
ing, gas heating and cooking — 
scores of “‘years ahead” controls are 
immediately available from nearby 
stocking jobbers. In the refrigeration 
and air-conditioning field alone — 


A-P serves you with more than 400 
authorized stocking jobbers. And 
there’s the invaluable backing of a 
nation-wide network of service sta 
tions whenever desired. 

Very often we're called in to help 
solve a control problem and the solu- 
tion invariably turns out to be a 
strong competitive advantage for the 
customer. To have the last word in 
competition, call in A-P, the first 
name in quality controls. 


OIL HEATING 


AIR CONDITIONING AND REFRIGERATION GAS HEATING AND COOKING 














| MODEL 65 
4 SOLENOID VALVE 4 Te water regGlating valve 


| MODEL 73 
AP CONTROLS 
Z ODEL K240 
comlort contro! kit 


MODEL 73 


Bw solenoid valve 


SERIES 5030 


MODEL K240;ETS gos control 


comfort controp kit 


CONTROLS COMPANY oF AMERICA 
WManupactarers of A-D CONTROLS 


Trap-Dri 2416N. 32nd Street, Milwaukee 45, Wisconsin 


CONTROLS THAT MAKE MODERN LIVING POSSIBLE 
AP-6-57 








DE LAVAL 


CENTRIFUGAL PUMPS 


Ten De Laval centrifugal pumps were 
installed in the new Shell Oil Building, 
New Orleans, La. by Emile M. Babst 
Company, the Mechanical Contractor. 
“De Laval pumps were selected,” 

Babst reports, “because we know that we 
can count on their dependability. They 


are built to give long service at low cost.” 


De Laval single stage centrifugal pumps 
are being used for a wide variety of 
applications in commercial and industrial 
buildings. For complete data on these units, 
write for Bulletin 1002. 


Shown are Edmund Dolese, Chief Building 
Engineer (at left) and Robert Ralston of the 

Emile M. Babst Company, Mechanical Contractor 
(at right). Architects —August Perez & Associates, 
Consulting Engineers—Leo S. Weil & Walter B. 
Moses, General Contractor—Gervais F. 

Favrot Co., Inc. 


The new 14-floor 
Shell Oil Building 
in New Orleans 
has 300,000 sq. 
ft. of rental area, 
which is occupied 
by 45 tenants. 








selected by contractor for 
“long service at low cost” 


A Two De Laval GS pumps are used for hot water circulat- 
ing. They operate at 75 gpm and 30 ft. head. 


B Four De Laval K pumps are used for coil water service 
(1800 gpm and 168 ft. head) and condenser water service 
(2480 gpm and 130 ft. head). 


C Four De Laval I pumps are used for cooling tower make- 
up (115 gpm and 145 ft. head) and house pump service 
(270 gpm and 174 ft. head). 


De aNVeva Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 


871 Nottingham Way, Trenton 2, New Jersey 





When piping changes direction, 
protect process equipment with 


ZALLEA SELF EQUALIZING 
UNIVERSAL EXPANSION JOINTS 


Zallea Self Equalizing Universal Expansion Joints absorb 
any movement in any direction . . . axially, laterally, 
angularly, or any combination of these . . . making them 
ideal for protecting process vessels and rotating equipment 
from thermal expansion of connected piping. 


When there is a leg or 90° offset to a long run of pipe, one 
Zallea Universal Expansion Joint will frequently take care 
of the entire system. 

Under conditions of low load requirement for anchors or 
equipment .. . or when compressive loading in pipe walls 
must be kept to a minimum ... Zallea Universal Expansion 
Joints are the most economical answer to the problem. 
They absorb the internal pressure thrust. The piping system 
need only carry the relatively small deflection loads. 


Many types of Zallea Tied Expansion Joints are designed 
especially to absorb lateral deflection or rotation when 
there is pressure in the line. Universal, Modified Universal, 
Hinged, Gimbal, Pressure Balanced and Universal Pressure 
Balanced Expansion Joints give you a choice of the type 
best suited to your particular application. 

Get the complete story of Zallea Expansion Joints in our new 
72-page manual. Write, on your company letterhead, for 
your copy of Catalog 56. Zallea Brothers, 816 Locust 
Street, Wilmington 99, Delaware. 
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Zallea Brothers ¢ Wilmington 99, Delaware 
World's largest manufacturer of expansion joints 


24"' dia. Zaliec Universal Self Equalizing Expans 
lines of the engine test facility of a West Coast c 
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mystified about 
getting stainless 
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CALL YOUR REPUBLIC 


steel pipe? 
nee pip 





ELECTRUNITE DISTRIBUTOR 


He’s no magician, but he is a specialist in solving stain- 
less steel pipe problems. Just tell him yours and he will 
fill the bill promptly, with the exact sizes and types re- 
quired. 

There’s no mystery about getting genuine Republic 
ELECTRUNITE® Stainless Steel Pipe and Tubing, either. 
Each length in your distributor’s stock is clearly stenciled 
from one end to the other with the type, heat number, and 
specification. Even when cut, identification stays intact. 

Joining-problems require no trick solutions. Republic 
ELECTRUNITE Stainless Steel Pipe can be welded or con- 
nected with threaded or compression-type fittings, also 
available through your distributor. 

Republic ELECTRUNITE Stainless Steel Pipe is available 
in Types 304, 304-L, 316, 316-L, 321 and 347—plus 
other analyses. Continuous welded sizes from %" I.P.S. 
through 2” I.P.S. in A.S.A. schedule 40S; from %" I.P.S. 
through 4° 1 I.P.S. in schedule 10S; and from %” L.P.S. 
through 4 é I.P.S. in schedule 5S wall thicknesses. Larger 
sizes up to 30” also available. Republic Stainless Steel 
Tubing also comes in a complete range of sizes and 
analyses. 

Let your Republic ELECTRUNITE distributor take the 
mystery out of quality stainless steel pipe and tubing 
supply problems. 

He’s as near as your telephone—and anxious to serve 
you. Or, for more information, send coupon. 








REPUBLIC STEEL 


Wales Wier Riuge 


of Stewclard, Stals aud, Steal Prodeals 
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REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 


ALABAMA MISSOURI! 
ndustrial Piping ply ¢ Marsh Steel Corp., North Kansas City 
Bessemer NEW JERSEY 
CALIFORNIA 
Ducommun Metals and Supply NEW YORK 
Los Angele W. A. Case & Son C nc., Buffalo 
Corte Mi. Jongonees eter A. Frasse a C r Buffalo 
A 


Syracuse 


A. B. Murray Inc., Elizabeth 


CONNECTICUT 
Peter A. Fra 
Hartford 
GEORGIA 
Atlantic Stee! C 
McJunkin Corp 
Cincinnat 
Cleveland 


ILLINOIS 


ymbus 


MARYLAND 
Hill-Chase Stee! C 
Baltimore 
MASSACHUSETTS hotter 
pringfield Plumbing Ply TEXAS 
pringfield The Baldwin C 
MICHIGAN VIRGINIA 
Kenneth Ander Come Detroit John Frishchkorn, Richn 


pply Co., in Lansing Mize PF 








REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
228 East 131st Street, Cleveland 8, Ohio 


Please send me information on Stainless Steel Pipe and 


Tubing 


Name—__ 





Address_— 
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NI- RESIST. 
6 


200 OWG 


Where you encounter acids, salt and alkaline solutions, 
sea water, brine or other corrosive fluids, vapors or gases, 
you'll want Jenkins Ni-Resist Type 2 Cast Iron Gate Valves 
with type 316 stainless steel trim. They have a remarkable 
ability to withstand destructive corrosion and erosion. 

In paper mill service, food processing, petroleum refin- 
ing, chemical plants and other process industries, Jenkins 
combination of Ni-Resist type 2 cast iron and type 316 
stainless steel, plus Jenkins extra value construction 
throughout greatly extends valve life. 

Designed especially for corrosive services, the Jenkins 
Ni-Resist line of gate valves also has superior metal-to- 
metal wearing qualities. Copper-free, they will not discolor 
or contaminate products being carried in the line. Let the 
famous Jenkins Diamond be your guide when choosing 
Ni-Resist valves . . . it means longer, trouble-free service. 


for 
longer 
valve life 


in a variety of 
corrosive services 


JENKINS 
NI-RESIST 


GATE VALVES 


GET COMPLETE INFORMATION 

from your Jenkins Distributor, or write 
Jenkins Bros., 100 Park Avenue, New 
York 17. 


JENKINS | 
VALVES ©& 


Sold Through Leading Industrial Distributors Everywhere 
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EQUIPMENT DEVELOPMENTS... 





Fans... 

...designed for severe corrosive alr 
handling jobs—Buffalo Forge Co., 
Dept. HPAC, 490 Broadway, Buffalo 
5 N.Y. 

Corrosion resistant, impact resist- 
ant, resin bonded glass fiber fans will 
not support combustion, says com- 
pany. “FG” units are said to afford 
chemical resistance to wide variety 
of acids, salts, gases, organic ma- 
terials, other corrosives in lempera- 
ture applications to 225 F. Cited fea- 
versatility, lighter 
Available in 


standard capacities to 34,000 cfm at 


tures: increased 


weight, _ reliability. 


pressures to 10 in, static. 


Evaporative Condensers. . 
.in new series with capacities to 

200 tons {eme Industries, Inc.. 

Dept. HPAC, Jackson, Mich. 
“Flow-Mizer” 


cross-sectional coil 


units incorporate 


zig-zag spacing 


Heating, Piping & Air Conditioning 


For reviews of Recent Trade Literature see Page 260 


with phenolic spacers. Are said to 
offer maximum condensing efficiency 
with 97 percent water savings in ait 
conditioning, industrial liquid cool 
ing. Improved turbulence, heat trans- 
fer achieved with staggered, cross 
sectional spacing of tubes, says com 


pany. 


* : F 4 7 


Gas Heating Boilers... 

...for natural, manufactured, mixed 
Portmar Boiler Co., Dept. 
HIPAC, 193 Seventh St.. Brooklyn. 


“Commodore” 


gases 
units designed to 
meet heating, hot water supply re- 
quirements of small commercial in- 
ASME code constructed 


and stamped, says company. Cited 


stallations. 


feature is double-pass fire travel 
through many heavy gage staggered 
boiler tubes. In nine sizes with net 
2200 sq ft, net 


steam ratings to 


forced water ratings to 3960 sq ft. 


Rotary Pumps... 

..for commercial oil burner service 

Tuthill Pump Co., Dept. HPAC, 
939 E. 95th St., Chicago. 

Designed for handling less expen- 
sive residual heating oil grades (Nos. 
1. 5, 6) involving pressures to 250 
psi, capacities to 2000 gph, operat 
ing temperatures to 200 F, direct 


motor speeds to 1750 rpm. 


. June 1957 


A-C Induction Motors... 
.in 40 to 125 hp capacities—-Gen 
eral Electric Co., Dept. HPAC, 
Schenectady 5, N.Y. 
Line built to new NEMA stand- 
ards which assign greater hp to given 
motor frame size, says company. 
Available in open dripproof models 
for standard applications, totally en- 
closed fan cooled units for use in 
Cited fea- 


corrosive atmospheres. 


tures: higher efficiency per pound 
of motor weight, quieter operation, 
reduced maintenance, improved lu- 
brication system designed to protect 
bearing housing from entry of dirt. 
Shown is cutaway view of totally 


en losed fan cooled model. 


Refrigeration Condensing 
..units with optivnal control panel 
locations designed to increase flexi- 
bility—Brunner Div., Dunham-Bush, 
Inc., Dept. HPAC, 29 Fisher St. 
Utica, N.Y. 


Panel may be located either on 
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EQUIPMENT DEVELOPMENTS 


Continued 





side or top of semi-hermetic units 
in 14, 1/3, 1%, 1 hp sizes, says 
company. Fhp units are air cooled, 
water cooled, or combination. Com- 
pressors are said to have positive 
splash lubrication. Units — spring 
mounted to reduce compressor vi- 


crank — shaft 


balanced for smooth 


brations, dynamically 
and statically 


operation, manufacturer states. 





Oil, Gas Fired Heaters... 
...in capacities 225,000 to 1,100,- 
000  Btu—Campbell 
Dept. HPAC, 3121 Dean 


Voines 17, lowa. 


Heating Co., 
Ave., Des 


“UU” series heaters available with 
same_ basic components factory as- 
sembled in horizontal, vertical mod- 
els. Both types readily adaptable for 
use as unit heaters or for duct sys- 
tems, says company. Because of ease 
of bypassing heating unit, heaters 
are said to be especially adaptable 
for coils. 


installation of cooling 





Centrifugal Chillers... 
-in 150, 200, 250, 300, 400, 500 

hp capacities—Airtemp Div., Chrys- 

ler Corp., Dept. HPAC, 1600 Web- 

ster St., Dayton 1, Ohio. 

Cited 


matic 


features: completely auto- 


control, accessible hermetic 
construction of compressor and motor 
assembly, sealed two-stage centrifu- 
gal compressor, balanced thrust in 
assembly, 


compressor and motor 


pushbutton starting and _ stopping 
with capacity automatically adjusted 
to load variations, compact design, 


quiet operation. 
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Dry Air Filter... 

..with glass fiber media which ex- 
tends from clean media roll at top 
of unit, over filter face of unit, on- 
to used media takeup roll at bottom 

Farr Co., Dept. HPAC, P.O. Box 
15187 

*Roll-Kleen” 


says company: 


firport Sta., Los Angeles 45. 
operates as follows. 


When 


sense that airflow through media has 


instruments 


dropped to allowable preset limits 
due to accumulated dirt, takeup roll 
automatically pulls clean media over 
entire filter face. Is said to assure 
even air distribution across face of 
filtering area. Units in 3, 4. 5 ft 
widths. with heights ranging 5 to 15 
ft. 

















Baseboard Radiator... 

° . engineered for one- and two-pipe 
systems, hot water 
Slant-Fin Ra- 


HPAC,  Rich- 


steam heating 
heating applications 
diator Corp., Dept. 
mond Hill, N. Y. 
Consisting of 114 in. IPS. steel 
pipe with “V” design steel fins, 
“Steel-Pak” unit is furnished in pre- 
. & & 8 2 


enclosure, 


cut packages of 3, 
lengths, complete with 
slide hangers, damper, splice plate. 


Threaded pipe ends, welded support 


Heating, 











bracket, snap-on front cover are said 
to reduce installation labor because 
no special tools or techniques are re- 
quired. Cited feature is slide-action 
track expansion clips that can be ad- 
permit free, 


justed for pitch and 


expansion, says 


thermal 


noiseless 


company. 





Air Conditioner... 
applications 


Dept. HPAC, 


..-for commercial 

Worthington 

Harrison, N.J. 
Packaged “SAC” designed to work 


solely as air cooled unit. Cited fea- 


Corp.. 


tures: hermetic air cooled compres- 
sor that eliminates need for conver- 
sion; alr cooled. weatherproofed con- 
blower 


denser with high capacity 


and motor; “lifetime” lubricated 
bearings on fan, fan motor; auto- 
matic switch for temperature con- 
trol. Units available to operate on 
208. 220, 440 or 550 volts. a-c. In 


». 5, 714 hp models. 






Pressure Regulator... 
...With larger through passage de- 
signed to give greater capacity, less 


turbulent flow pattern through valve 
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Here’s How to Check Corrosion, 
Prevent Product Contamination 


When you have problems of corrosion and product 
contamination in your heat exchangers and con- 
densers, then it’s time to specify B&W Tubing. In 
an extensive range of processes where these points 
are key factors, the selection of the best tube steel 
analysis for the best performance is, in every case, 
your first requirement. 

Because B&W Heat Exchanger and Condenser 
Tubing is made in a wide variety of carbon, alloy, 
and stainless steel grades, seamless or welded, and 
in a full range of combinations of diameters and 
wall thicknesses to meet practically every require- 
ment, you can select the most economical and 
dependable tubing for your specific application. De- 
signers prefer B&W Tubing and shop men know 
from on-the-job experience that it’s easy to bend, 
to roll-in, and to weld. 


Call on Mr. Tubes at your nearby B&W Tubular 
Products Division District Sales Office—let him 
help you solve your heat exchanger or condenser 
tube problems. Write for bulletin 329. The Babcock 
& Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


TA-7006-PG3 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges — in carbon, alloy and stainless steels 
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Davis Regulator Co., Dept. HPAC, 
2541 S. 
Cited 
discs which facilitates quickly chang- 


Washtenaw, Chicago 8. 
feature is interchangeable 
ing from water service, for example, 
lo steam, gas, or air. Spring adjust- 
ment made from below rather than 
from above, as added safety factor, 
says company. Reduced _ pressure 
range is 1 to 100 psi, depending on 
size, with initial pressure to 400 psi. 


With 


semi-steel, or steel body with alloy 


built-in strainer. In bronze, 


trim. Sizes are 3g, 14, 34, 1, 114, 


2 in. 


Propellers... 
...for cooling towers. heat exchang- 
ers—Aerovent Fan Co., Inc., Dept. 
HPAC, Piqua, Ohio. 

Large diameter “Al-metal” units. 


with cast aluminum blades, engi- 
neered to move maximum volumes 
of air with minimum power con- 
Blades 


anced to permit interchangeability in 


sumption. individually  bal- 
any assembly, speed and simplify 
installation and maintenance, says 
Available with 4 or 6 


blades, in diameters 14 to 18 ft. For 


company. 


single or multiple pitch operation. 


Space Heaters... 

..in capacities 400,000 to 2 million 
Btu—Reznor M/g. Co., Dept. HPAC, 
Vercer, Pa. 

Stainless steel, direct fired units 
may be equipped with gas, oil or 
dual fuel burners. Designed to oper- 
ate with fuel oils through No. 5 
grade, or natural, mixed, manufac- 


tured or LP gas. Combination units 


202 


can be supplied with interchangeable 
burners or with single burner adapt- 
able to second fuel by flicking switch, 
says company. For top, bottom or 
horizontal discharge. Are said to be 
easily adapted for use in duct sys- 


tems. 


Air Conditioner... 

.in 20 hp. water cooled packaged 
unit—Carrier Corp., Unitary Equip- 
ment Div., Dept. HPAC, Syracuse 1, 
Rak 

“Weathermaker”’ 


compact filter frame, uses high veloc- 


equipped — with 


ity filters which are easily removed 
for cleaning, says company. Cited 
feature is opening to which outside 
air duct can be connected without 
taking up additional floor space. Pre- 
wired electrical center designed to 
save installation time, cost by group- 


ing controls in convenient location. 


Valve... 

.. designed to function on both con- 
densing, noncondensing 
{tlas Valve Co., Dept. HPAC, 280 
South St., Newark 5, N.J. 


relief and back 


systems 


Spring loaded 


Heating 


pressure unit used in condensing 
systems to maintain constant back 
pressure in exhaust line from aux- 
iliary engine or turbine, says com 
auxiliary 


pany. On condenser ol 


equipment unit functions as_ relief 
valve if vacuum is lost. In noncon- 
densing systems. valve serves as back 
pressure control valve. In sizes 21% 


to 6 in. with adjustable ranges 5 


to 35 psi. 


ml 
LL 
willl TM 


A 
‘ti _ ' 


| 
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Electronic Air Cleaners... 
models added to 
company’s “Compact” line—£lectro- 
air Cleaner Co., Inc., Dept. HPAC, 
1285 Reedsdale St., Pittsburgh 33. 


Two units have greater air clean- 


.in three new 


ing capacity than any of nine mod- 
els formerly comprising line, says 
company. Third unit augments ex- 
Models and air clean- 
ing capacities are: “132-H”°—3200 
to 4000 cfm; “160-H” 
7200 cfm: “180-H”’—8000 to 9600 


isting models. 


OO000 to 


clm. 


Cooling Towers... 

.in line of small tonnage models 
feme Industries, Inc., Dept. 
ITPAC, Jackson, Mich. 

Capacities range from 3 to 20 tons. 
Cited feature is company’s new plas- 
tic “Pak.” said to be lightweight and 
free from rot, rust, and other de 
terioration and have high level of 
water cooling efficiency. Unit con- 
sists of polystyrene sheet held in gal 


vanized metal frame container. 


Safety Device... 


..engineered to protect rotating, 


machinery by antici- 


Fielden Instru- 


reciprocating 


pating malfunctions 
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TS V-BELTS 


Quiet smooth Unerring electronic controls; new methods of curing; the 
see eas facilities of the largest and most modern plant devoted 


exclusively to the manufacture of endless transmission 


vibr ation at the belts—these are the factors that bring to the heating and 


air-conditioning industry the one V-belt that erases vibra- 


vanishing point tion to the vanishing point. 


The U.S. V-belt contributes greatly to the silent and effi- 
cient operation of fans, pumps, compressors, blowers — 
large or small—wherever power transmission is required 
for air-conditioning and refrigeration units. 

Contact any of the 28 “U. S.” District Sales Offices, or se- 
lected distributors, or write us at Rockefeller Center, 
New York 20, N. Y. In Canada, Dominion Rubber Co., Ltd. 


Mechanical Goods Division 
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Ropar tA? 


ELIMINATE 


erusting 
emaintenance 


eworry about 
wind or storm 


e poor combustion 
from variable draft 


eunsightliness 


INSTALL A WING DRAFT INDUCER 
L.J. Wing Mfp.Co. 140 Vreeland Mills Rd., Linden, N. J. 








WING FRESH AIR 
SUPPLY HEATERS 


REVOLVING 
HEATERS 


DRAFT INDU 


— 
| L. J. Wing Mfg. Co., 
| 140 Vreeland Mills Rd., Linden, N.J. 


| Please send copy of Draft Inducer Bulletin I-57. 





TURBINES BLOWERS 
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Robertshaw-Fulton Con- 

trols Co.., Dept. HPAC, 2920 N, 

Fourth St., Philadelphia 33. 
“Vibraswitch” detector 


cally shuts down protected equip 


ment Div.. 


automati 


ment, or sounds alarm when normal 
operating vibration is exceeded, says 
company. Cited applications: pumps, 
motors, compressors, centrifuges. 
generating equipment, fans, blowers. 


engines, turbines. 


Utility Set... 


... featuring minimum floor 
v-belt 


space 
requirement, new drive ar- 
rangement designed for maximum 
accessibility——American Blower Div. 
of American Standard, Dept. HP AC, 
Detroit 32. 

Packaged centrifugal type unit's 
construction provides nonoverloading 
wheel. welded steel construction, ad 
justable discharge, adjustable motor 
base, says company. V-belt drive ar 
rangement is an overhung design. 
said to make it readily accessible for 
inspection, maintenance. “HS” sets 
available in 12 sizes with motors 14, 


to 10 hp. 


Power Pack... 
..attachment for company’s 500 
ampere combination a-c/d-c “Ideal 
arc” welder—Lincoln Electric Co. 
Dept. HPAC, 22801 St. Clair Ave.. 
Cleveland 17. 

Designed to permit use of welder 
as power source for “ML-2” semi- 
welder. 


automatic submerged arc 


Combination intended to make a 


package capable of manual welding 
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Rigid selection of component parts, constant 


performance checks through a program of statistical quality control 
and thorough laboratory and field testing are but three of many steps 
TACO takes to assure you of a quiet circulator (regardless of size) 


on every installation. 


And, Taco circulators are backed by a complete product line, national 
service and distribution facilities and 40 years of product pioneering. 


TACO HEATERS, INCORPORATED 
1160 CRANSTON STREET, CRANSTON, R. I. 


CORPORATE OFFICE: 342 Madison Ave., New York 17,N. Y IN CANADA: Taco Heaters of Canada Ltd., 4 Gilead Place, Toronto 2 
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with d-c or a-c current, submerged 
arc welding with d-c current, says 
company. Power pack mounts di- 


rectly onto welder. 


he 


Air Cooled Condenser... 

..with balanced circuiting system 
said to ime rease efficienc y of con- 
denser coil—Recold Corp., Dept. 
HPAC, 7250 E. Slauson Ave., Los 
{ngeles 22. 

Other cited features of “Dricon” 
unit are: adjustable angle iron 
stand; large, slow speed, belt driven 
fans; galvanized housing; copper 
tube, aluminum fin coils; strong fan 
guard; precision ground shaft; self 


aligning ball bearings; motor located 


HOT FORMED inside unit for weather protection. 
for Weldability 


Hot formed steel is not subject to weld 
cracking, a chronic complaint on 
cold rolled products. 


HEAT TREATED 

All Thredolet fittings are 

heat treated after forging in 
accordance with A.S.T.M. A105. 


ANTI-CORROSIVE LACQUER COATING 
All Bonney fittings stay new and 
WELDOLETS @ F 

ready-to-use years after leaving our factory. 
VOREBOLETS © Threads do not get clogged with grit 
SOCKOLETS ® as do oil-preserved fittings. 
BRAZOLETS ® 
ELBOLETS ® 





Variable Inlet Damper... 


consider these features then specify and use 
..-for controlling air volume, pres- 


CARBON STEEL BONNEY Thredolets and Sockolets for all 


—" ; sure of airfoil centrifugal fans—Chi- 
i small branch connections... and Weldolets cago Blower Corp. Dept. HPAC, 
for all large branch connections. 9863 Pacific Ave., Franklin Park, 

Til. 


PENNSYLVANIA DIVISION Engineered to fit into fan housing. 


BONNEY FORGE & TOOL WORKS damper is said to provide maximum 


Dept. C ALLENTOWN, PENNSYLVANIA economy of operation by acting as 


206 Heating, Piping & Air Conditioning, June 1957 





Believe us! We know why Cadillac 


once published an advertisement titled, 


“The penalty of Leadership” 





No leader can escape the attention 
of imitators! There’s proof of this 


rule in Cleaver-Brooks’ HEV-E-OIL— 
today’s most-copied heavy oil burner 


As stated in the Cadillac advertise- 
ment many long years ago, “In every 
field of human endeavor, he that is 
first must perpetually live in the 
white light of publicity. Whether the 
leadership be vested in a man or in a 
manufactured product, emulation and 
envy are ever at work.” 

The Hev-E-Oil burner was a standout 
from the start and continuing research 
and design refinement further extended 
initial leadership. Hev-E-Oil features 
were imitated, of course — not in their 
entirety but in adaptations and “pick- 
ups” appearing on a variety of heavy-oil 
burner designs. 

“Jealousy does not protrude its 
forked tongue at the artist who pro- 
duces a commonplace painting... The 
leader is assailed because he is a lead- 
er, and the effort to equal him is mere- 
ly added proof of that leadership.” 

When introduced eighteen years ago, 
the Hev-E-Oil burner was (and still is) 
the first and only burner successfully 
applying the principle of low pressure 
air atomization of heavy fuel oils inside 
the burner nozzle. At last —a burner 


that could properly use low-cost, high- 
heat-content heavy fuel oils, such as No. 
5. The early and immediate success of 
Hev-E-Oil naturally was followed by the 
usual imitators—competition scrambling 
to find “something just as good.” 

“If the leader truly leads, he re- 
mains — the leader . . . That which 
deserves to live — lives. 

Consider these Hev-E-Oil exclusives: 

—true air atomizing, with the oil 

atomized inside the burner nozzle 
by low pressure air. 

- all air for combustion furnished by 
the burner independent of natural 
draft. 
starting delayed until oil temper- 
ature is correct for electric ignition. 
automatic pressure lubrication with 
lubricating oil. 

- the only line of combination oil and 
gas burners burning either fuel at 
maximum efficiency. 

These are the Hev-E-Oil burner fea- 
tures that make it so modern it'll be new 
and unequalled for years to come. 


Write Today for Complete Information 


CLEAVER-BROOKS COMPANY, BURNER DIVISION, Dept. G, 392 East Keefe Avenue, Milwaukee 12, Wisconsin 


Cleaver by Brooks 


HEV-E-OIL BURNERS — 27 MODELS — 5 GPH TO 90 GPH CAPACITY — INCLUDING 
COMBINATION HEAVY OIL AND GAS OR, LIGHT OIL AND GAS FIRED MODELS 
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manual or automatic outpul control 
Features nine pie-shaped — metal 
vanes, mounted in aerodynamic inlet 











cone and adjustable at angles zero 


to 90 deg. Set at desired pitch, metal 





vanes spin entering air in direction 
of fan blade’s rotation. Unit permits 
easy opening and closing of vanes. 
eliminates binding problems, says 


company. 
Wy, 
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for metering 


(yy 
Bey, 


chilled 


water lines 


é 


Af, 
A 
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Builders low-head-loss Insert Flow Nozzle — installed 

between flanges in your chilled water lines — assures 

high-accuracy indication of flow and at the same time 

keeps meter head loss to a minimum. For air condi- Offset Rolls... 

tioning systems in commercial buildings, shopping ...for joining round, heavy gage 


centers, and similar multiple-occupant facilities, this elbows and pipe sections—Niagara 
Vachine & Tool Works, Dept. 
HPAC, 683 Northland Ave. Buffalo 
TAS 


Are said to reduce joining time 


HERE’S WHY THIS FLOW NOZZLE IS WIDELY ACCEPTED: by 50 percent. Of hardened polished 


steel, are available for both hand, 


hydraulically tested and proven flow nozzle gives the 


flow facts you need to maintain peak system efficiency. 


Pressure/Temperature Enduring Accuracy: 

Proof: > Precision machining throughout ; : 
Insert design withstands same ‘ bronze throat liner and con- tion rotary machines. 
pressures and thermal shocks : toured inlet. Perpendicularly by manufacturer to speed installation 


as pipe itself. drilled and reamed piezometer . . 
taps of industrial blower, exhaust sys 


power models of company’s combina- 


Recommended 


tems. Are said to permit continuous 


Low Head Loss: 

Efficient Venturi outlet cone 
assures high pressure - head 
recovery — permits use of 
smaller pumps, motors, piping. 


Easy Installation: forming of offset flanges to varying 


Pressure taps are built-in . . . no angles required for matine elbow 
special measurements or machin- 


: , . segments. without removing work 
ing required in field. 


from machine. 


Multiple Throat Vents: 
For accurate metering even with Plastic Pipe 5am 


upstream flow disturbances . 
..of polyethylene —resin—Orange 
Bulletin 130-K3A gives complete dimension, capacity, and burg Mfg. Co., Inc., Dept. HPAC, 
installation data. Write for your copy to BUILDERS- Orangeburg, N.J. 
PROVIDENCE, INC., 381 Harris Ave., Providence 1, R. I. “SP” pipe is said to have in- 


creased working pressures and heat 





resistance. absence of stress crack- 


©BUILDERS-PROVIDENCE -_ oe ae : “ rset “a 
B-I-F I N D U S T R | E S Biss ids Available in Vy to 2 in. sizes. 


In coil lengths to 400 ft. 
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Moisture eliminator blades for industrial air 
| conditioners are made of Geon rigid vinyl 
by Southern Plastics Co., Columbia, S. C. 


blades of Geon keep air dry...end replacement problems 


HESE moisture eliminator 

blades for industrial air condi- 
tioners are now made of Geon rigid 
polyvinyl chloride compound — to 
end frequent replacement of formed 
sheet metal blades. 


Parts made of Geon rigid vinyl 
won't corrode. They are economi- 
cal, easy to clean and extremely 
durable... meet flameproof require- 
ments. Air-carried corrosive mate- 
rials have no destructive effects on 
these blades because Geon has ex- 


ceptional resistance to acids, alka- 
lies and other chemicals. 

Geon polyvinyl resins and plas- 
tics are unique raw materials. Their 
outstanding physical, chemical and 
electrical properties have opened 
markets for many new products— 
rigid piping, wire insulation, flex- 
ible wall covering, foam padding, 
coatings for textiles, metal and paper. 

For further information on Geon 
write Dept. FL-3, B.F.Goodrich 
Chemical Company, 3135 Euclid 


Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


BEGoodrich GEON polyviny! materials - HYCAR American rubber and latex - GOOD-RITE chemicals and plasticizers - HARMON colors 
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eee No Equal for 
Quick Pipe Threading 


A die head for each size, %”’ to 2’’—they snap into 
ratchet ring from either side, can’t fall out—reverse 
for close threads. Tough malleable and steel heads, 
famous RI@AID long-wear dies—conduit or 
special dies available. OOR and OR, %”’ to1”; 111R 
and 11R,%” to1%”; 12R,%” to2”. Bargains in fast 
easy threading—at your Supply House. 


The Ridge Tool Company e Elyria, Ohio, U.S.A, 


EQUIPMENT DEVELOPMENTS 


Continued 





7 


Air Conditioning System... 
..-for large industrial areas—Carrier Corp., Dept. 
HPAC, Syracuse 1. N.Y. 

Cited feature is new spray type air conditioning 
unit. Central conditioner takes only one-third space 
of present equipment, says company. Is said to pro- 
vide more accurate control of humidity, ‘“‘virtually 
eliminate” system cleaning and maintenance. “Rota- 
spray Weathermaker” engineered for overhead instal- 
lation. Designed to handle greater volume of air at 
higher velocities. Especially recommended by manu- 
facturer for textile mills. In four sizes with capacities 
10,000 to 30,000 cfm of conditioned air. 


Close Coupled Pumps... 

...in 21 sizes, 1/6 to 5 hp, with capacities to 150 
gpm and heads to 140 ft—Aurora Pump Div., New 
York Air Brake Co., Dept. HPAC, 80 Loucks St., 
furora, Ill. 

Operate at 3500 rpm, single- and three-phase. De- 
signed to meet critical suction conditions, units are 
said to have low NPSH characteristics. Recommended 
by company for air conditioning applications, cooling 
towers, evaporator coolers, hot water circulators, gen- 


eral service. 


Welding Process... 

. .designed to produce faster, better welding at lower 
cost—National Cylinder Gas Co.. Dept. HPAC, 840 
NV. Michigan Ave., Chicago 11. 

“Dual Shield” process is said to deposit weld metal 
faster than other methods. Uses flux-core electrode in 


economical, effective combination with shielding car- 
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Bethcon: not too soft, not too stiff 


Next time you get a piece of galvanized sheet in your hands, 
flex it back and forth a few times to get the ‘‘feel’’ of it. If 
that piece of steel just happens to be Bethcon, we'll bet it 
feels just right. Not limp and lifeless, not stiff as a board, 
but full of life and workability 

Translate that into terms of shopwork and _ finished 
product. It means that Bethcon will form up readily on your 
brakes and lock-formers. And it also means that the com- 
pleted ductwork will be strong and rigid, ready for many 
long years of trouble-free service 

There is, of course, a very sound reason for Bethcon’s 
ideal qualities. Our continuous galvanizing lines at Spar- 
rows Point, Maryland, are of the very latest design, and 


include a continuous annealing process which gives the 


BETHLEHEM 
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sheet just the right blending of strength and ductility 

Continuous galvanizing also bonds the zinc to the base 
metal much more tightly than conventional methods; so 
tightly, in fact, that the coating will not flake off even when 
the sheet is bent back on itself. It also does away with the 
old familiar bead on the drip end of the sheet 

You can order Bethcon sheets in cut lengths or coils, 
13-ga and lighter, in either plain open hearth or copper- 
bearing (Beth-Cu-Loy) steel for the base metal, depending 
on your requirements For further information, just get in 


touch with the nearest Bethlehem sales office 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


STEEL 





years of experience 


A 


/ 
Every FLEXON® Expansion Joint is the product 
of unmatched skill in precision metal-forming 


Experience and skill . . . the combined metal-forming 
experience of the team of engineers, metallurgists and skilled 
technicians who produce FLEXON Expansion Joints totals 
19,862 years! 

Years of forming and corrugating tubular shapes in metal— 
flexible metal hose, instrument-type bellows, “impossible” 
bends and section modulations for aircraft... and expansion 
joints of every kind. 

Your dividend of this unequalled experience is expansion 
joints that you install and forget. Free-flexing and controlled- 
flexing; dual and multiple types; balanced joints and other 
special designs; all in stainless steel, monel, and other work- 
able alloys. Assured longer service life, through careful analy- 
sis of your application, plus skillful manufacture. 


Write today for your copy of the Flexon Expansion Joint Design 
Guide—28 pages of facts about absorbing pipe motion. 














corporation 


EXPANSION JOINT DIVISION—1391 S. THIRD AVE., MAYWOOD, ILL. 


Paix wm 8 


EXPANSION METAL NON-METALLIC BELLOWS AIRCRAFT 
JOINTS HOSE HOSE COMPONENTS 


EQUIPMENT DEVELOPMENTS 


Continued 





bon dioxide gas, says company. Rec- 
ommended by manufacturer for 


welding any type of mild steel. 


Brakes... 

..engineered to combine — high 
torque and fast cycling with ability 
to hold or! stop load if powel! fails 
Warner Electric Brake & Clutch Co.. 
Dept. HPAC, Beloit, Wis. 

Four basic sizes currently listed. 
Power torque ratings range 125 to 
650 Ib ft, “fail-safe” torque ratings 
are 33 to 205 lb ft. Models also avail- 
able that provide fail-safe feature 
with electrical release but without 


power braking. 


Cooling Tower... 

..designed to use jet action to 
force air through tower Koch En- 
gineering Co., Inc., Dept. HPAC, 
321 W. Douglas, Wichita 2, Kan. 

Construction of “Jet Action” elimi 
nates fans, electric motors, belts, pul- 
leys, bearings, says company. Air 
movement, cooling accomplished by 
system of water jet nozzles at top of 


tower. 
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Wheatland Steel pipe works for industry every hour 

on the hour. The ‘‘Pipe With The Year Mark’’ has established its 
reputation for precision, durability and service over a period 

of many years. Wheatland is conscious of the 

important duty performed by its product. Each length is carefully 
inspected and tested prior to shipment. Because Wheatland fully 
realizes the importance of time—service is a primary 

factor. Whatever your steel pipe needs—-specify Wheatland, ‘‘The 

Pipe With The Year Mark’’. 


WHEATLAND STEEL PIPE 


WHEATLAND TUBE COMPANY 


BANKERS SECURITIES BLDG., PHILA. 7, PA. MILLS © WHEATLAND, PA. © DELAIR, N. J. 
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In Stanford University’s 


New Music Center 





Architects—Milton T. Pflueger, Eldridge T. Spencere & 
William Clement Ambrose 

Consulting Engineers—Buonaccors! & Murray 

Mechanical Contractor—James A. Nelson Company 


packaged standardized 
Silencing 


The air-conditioning and ventilating system of Stanford 
University’s new Music Center was silenced in the design 
stage with rated IAC Quiet-DUCTS! 

Pre-fabricated in as many as 148 sizes, these economical 
Quiet-DUCT units measuring in length from 2 to 10 feet, 
provide as much noise control as a conventional lined duct 
measuring from 30 to 100 feet long! 


COMPLETE DATA AVAILABLE 
Write today for a complete set of data sheets and 
catalog describing prefabricated “Quiet-DUCT” units. 


Industrial Acoustics Company, Inc. 


Specialists in Noise & Pulsation Control 
341 Jackson Avenue, New York 54, N.Y. CYpress 2-0180 
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Packaged Water Chiller... 

-in 3, 4 hp sizes—Worthington Corp., Dept. HPAC, 
Harrison, N.J. 

Requires no field refrigerant piping. Designed to 
meet commercial, industrial requirements. Consists of 
water chiller, compressor, water cooled condenser, con- 
trols—all factory assembled in insulated, bonderized 
steel cabinet requiring only 8.3 ft floor space, says 
company. Equipped with automatic controls includ 
ing on-off switch, thermometer, freezeup thermostat 
set at 38 F, magnetic starter that controls compressor 


operation, 


Classroom Air Conditioner... 
..in new 1957 model—American Air Filter Co., Inc., 
Dept. HPAC, 215 Central Ave., Louisville 8. 
“HerNel-Cool II” year *round unit ventilator for 
schools has following cited features: “draft stop” sys- 
tem of controlling window downdrafts in wintertime; 
new cleanable “drain collector” beneath piping con- 
nections to collect condensate; larger end panels for 
accessibility for servicing; modulating bypass dampet 


control, 


CONTACT FACING 
: . MATERIAL 
Pe ge 177) ee 
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| BASE METAL 


~~ WELDING -— —— 


STANDARD BUTTON BASE PRODENT’ WELDING 
CONTACT METAL CONTACT 





PROJECTION WELDING CONTACTS OF TRIMETAL CONSTRUCTION 


Welding Contacts... 
..in wide range of sizes—General Plate Div., Metals 
& Controls Corp., Dept. HPAC, Attleboro, Mass. 
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70 ahead 


CALL! 


the fastest cure for worry about cancer: a call to your doctor now! 


Scared? You shouldn’t be! Look at it this way. 
The average man who walks into the doctor’s 
office walks out floating. That lump that was so 
frightening . . . nothing to worry about at all! 
The sky’s bluer, the air’s sweeter, it’s a great 
big beautiful day . . . because he picked up that 
phone and called! 

It happens all the time. It can happen to you. 
“Sure,” you say, “but jusi supposing’’.. . OK. 
Let’s look at the facts. In past years, we were 
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saving 1 out of 4 cancer patients. Today, we’re 
saving 1 in 3. And the odds could get better still 
. if people would call their doctors in time! 
So go ahead...call. See your doctor now. And 
after your checkup—how about a check for the 
American Cancer Society? Every dollar sends 
us further along the road to cure. And when 
that happens . . . it’s going to be a wonderful day 
for us all! Send your check to “Cancer” in care 


of your local Post Office. 





EQUIPMENT DEVELOPMENTS 
REACH All Continued 


“Prodent” contacts are said to de- 


Overhead Valves crease welding flash blowouts, im- 
o prove thermal and electrical conduc- 
without DANGER! tivity, increase effective weld areas 
as result of configuration, eliminate 


REACH for iS mushrooming by promoting flat seat- 


ing and parallel welding. Recom- 








mended by company for welding to 
thin springs, thin mounting supports. 


Adjustable Available with facings of silver al- 
loys, silver-cadmium oxides, precious 


SPR OCKET RIM | and noble metals and _ their alloys, 


with Chain Guide / sintered metal compositions. 


Eliminate dangerous catwalks, ladders, 
balconies, boxes, stools, etc. 

Prevent accidents, protect personnel 

Reach inaccessible areas easily 

Operate every valve from plant floor 

Easy to install and operate 

No maintenance; first cost, only cost 

Easy instructions with each unit 

Packed, completely assembled, one to a carton 
Fits any size valve wheel 

Your supplier carries complete stock 

Write for new descriptive Catalog sheet and prices: 








Bst-lejejtam STEAM SPECIALTY CO. 
BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. a 





re DATA ON COMBUSTION AUTOMATION SYSTEM 


= SERIES Humidity Control Unit... 
...-engineered for control of humidity 


applications such as processing, stor- 
on Ol FIRED BOILER age, drying, condensation, testing, 


TROL SYSTEM APPLIED TO GAS . | er : 
ogee comfort—Air Conditioning and Dry- 


CLEVELAND PRO 
ing Div., Surface Combustion Corp., 


Dept. HPAC, Toledo 1. 


Nickel construction on regenerator 


wer 


is said to eliminate corrosion prob- 
lems. Porthole type, olass inspection 
ge Serony doors provide internal visibility, per- 


mit quick, easy accessibility to 


sumps, eliminator chambers, fan 








chambers. ete., says company. 


HOW TO PLAN AND SPECIFY THE Vertical P 
CONTROL SYSTEM BEST FOR YOU en eee 
WRITE ...engineered for circulating hot or 
TODAY Schematically diagrammed and easy to understand, this FREE cold water. condenser water and for 
tor FREE Manual is No. 2 of a series designed to enable you to solve 
Manual (No 2) your combustion control problems. Tells how to select the 
rondamentels” Proper controls to automatically maintain top combustion Co.., Dept. HPAC, 1530 N. Fremont 
booklet. efficiency and safety under all firing and load conditions. t.. Chicago 22 


“VKY” unit, with one shaft seal 
L SYSTEMS (mechanical), has following features 


LAND CONTROLS | orcas isteuments 


S01¢ iene 04. * Grecian 9, § palit SAFETY switches usually found only in horizontally 
"100 Field Engineers To Serve You"’ SEES ers split case design, says company: re- 


booster pump service—Weil Pump 


Heating, Piping & Air Conditioning, June 1957 








PBEQMANENT PROTECTION 


a — 


oe my tl ! 
. ~~ 


STILLWATER 
CERT-A-BAR* 
== 
& Y % T e fe New ceramic Cert-A-Bar Pipe Support Blocks eliminate the 


need for interior cast iron rests. The perforated block is laid as a 
structural support member at regular intervals, and the bars 
are simply inserted and locked in place 


HE vital consideration in selecting an underground conduit system is permanent protec- 
tion... not for one year or five, but for the life of the piping. You get the best possible 
protection for your underground metal service piping with a Stillwater Conduit System of 
vitrified clay. It’s chemically inert—can’t rust, rot, corrode, or decay . . . ever. And it is 
manufactured in accordance with ASTM specification C-13-54, assuring proper strength and 
quality. Any combination of service piping can be protected. Conduit is available in a wide 
range of sizes, with a complete line of fittings and accessories, including alignment guides, 
lateral guides, and anchors. Any contractor’s crew can handle the installation easily, or if 
you prefer, Stillwater Licensed Installers will assume the responsibility. The Cert-A-Bar 
Tunnel System can be installed with any of three suggested new waterproofing specifications 
—one for average conditions, one for intermittent ground water conditions, and a third for 
high water table conditions. It’s the lowest-cost conduit per year of service that you can 
specify or install! 
THE CERT-A-BAR SYSTEM HAS 
ALL THESE IMPORTANT ADVANTAGES 


Inherent structural strength for permanent protection 


Complete flexibility for design 

















POR ROR 


Minimum initial and long-term costs 


Quickly installed 





No electrolytic corrosion of piping 


No maintenance required 


. 
& 
as 
* 
@ Keeps pipe insulation dry 
o 
e 
A 


few of the hundreds of possible combinations of piping 
for the Cert-A-Bar Tunnel System are shown at left. 


WRITE FOR 


illustrated, four-page circular with » oe mew. 
complete installation specifications. S LLWA’ ‘ R 


*T.M. Reg. App. For. 


The Stillwater Clay Products Co. fi}. | CON DUI T 


STILLWATER CONDUIT DIVISION ‘=p SYSTEMS 


3334C Prospect Avenue, Cleveland 15, Ohio 
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EQUIPMENT DEVELOPMENTS 
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| 


quires only 25 percent of floor space 


of same size horizontally mounted 
pump; supply and discharge piping 
are on one side, all operating parts 
can be removed without disturbing 
FILTER MEDIA piping connections; motor mounted 

ROLL DOWN io prevent misalignment; three rub 
ber vibration eliminator units. Pumps 


DOESN'T BREAK ; available in 2, 3, 4, 5 in. discharges. 


SEAL 

















It doesn’t help very much when a shot 

of contaminated air sneaks around the seal when 

an air filter automatically changes plugged media 
y ges plugg Control... 


fo fresh media. The unit should be kept sealed at 

all times. / M} bh, . ...designed as automatic wale! 

With the GREEN Sure Seal AIR FILTER, a float- lj treatment feeder and bleed-off regu 

ing tubular frame seals the media against the panel 

frame at all times, even when the media is being 

rolled down to provide fresh cloth... indexing, as Send for slime. algae in cooling water used 

we call it. ; for air conditioning, refrigeration 
Perhaps this is the most important factor for you BULLETIN 175 Heller Laboratories, Inc., Dept 


to consider in your plans for an air filter. If you All the details including ca- ; 
need filtered air you need it all the time. You just pacity and dimensional data HPAC, 124 Fort Lee Rd., Leonia 


can’t allow the unit to be “off duty”’ while indexing. are given VJ. 


lator for control of mineral scale, 








We suggest you look into the merits of the 
GREEN Sure Seal AIR FILTER for your clean air “U.S. Patents Pending 
requirement. ment according to amount of wate1 
You can have confidence in the Green Line of products— 
which have been world-wide since 1845. 


“‘Hvdrotrol” regulates water treal 





evaporated from cooling water sys 
tem instead of by constant volume 
chemical feed and bleed-off methods. 


says company. Is said to facilitate 


a 
. 
AV a a MY MY iD regulation of cooling water treatment 
FUEL ECONOMIZER COMPANY INC without continual water analyses, ad- 
ad . . 
BEACON 3, NEW YORK justments, close supervision. 


Representative in Principal Cities 
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INSTANT PROTECTION... 


PRECISION 
CONTROL! 





ONE DEGREE OFF — up or down, and the 
Lawler Type “S” Temperature Regulator 
is in action... correcting to and maintain- 
ing the desired temperature. 
Hydraulically formed bellows are non- 
ferrous, give “hair-line” control with instant 
response. Highly polished stainless steel 
valve stem provides friction-free operation 
for real rugged performance . . . longer 
lasting durability. 
DIRECT ACTING — Accurately controls al! steam heating equip- There’s no job too tough... too unique 
ment. Protects against over heating...a rise in temperature for the Type “S”. It’s available in many 
above setting closes valve. variations for any special purpose. In 
REVERSE ACTING — For cooling systems and recirculating lines. industry, dairies, food processing, Diesel 
Rising temperature opens valve...drop in temperature causes engineering ... where ever steam, gases or 
valve to close. fluids are used, the Lawler Type “S” Tem- 
THREE WAY — Mixes hot and cold liquids . . . delivers them perature Regulator will do an excellent 
at G constant pre-determined temperature. control job for your customer. 


LAWLER TYPE ‘‘S’’ TEMPERATURE REGULATOR 


whe dea he Seo gine TESTtses er LONGER LIFE 


J Sue Steam Temperature Regulators 
} Thermostatic Shower Mixing Valves 
Z , Ore Spy By : av i Water Controllers 
we Tempering Valves 
DESIGNERS AND PRODUCERS OF THERMOSTATICALLY OPERATED VALVES SINCE 1895 


Line of Thermostatic Control Valves 


tan ol w LAWLER AUTOMATIC CONTROLS, INC., MT. VERNON,N, ¥, 
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Magnificent 


any way you look at it! 


‘stadt 


™ SG G6 @.05.2,6 


| hii TERE 
Jatttinne 


Modine is years 
ahead in long- 
life efficiency 


FAST, UNIFORM HEAT 


Direct-firing of each heat ex- 
changer tube assures quick, 
uniform heat distribution. 


TROUBLE-FREE OPERATION 
Large, knife-sharp stainless 
steel ports resist lodging of 
dirt and scale. 


IMPROVED COMBUSTION 


Hooded combustion air inlets 
below each burner tube im- 
prove efficiency . . . minimize 
flame disturbance. 


Modine Gas Unit 
Heaters are years 
ahead in styling 


Here’s superb styling, sturdy construction, un- 
beatable performance. Stainless steel burners 
and stainless or aluminized steel heat ex- 
changers and direct-fired tubes assure quick 
heat . . . long-lasting, economical service. 
And Modines are up to 50% lighter, cost less 
to ship and install. Eight sizes are available 
from 25,000 to 310,000 Bru. For natural, 
mixed, LP and LP-air gas mixtures. 








Complete details are contained in Bulletin 656-A. 
Get your copy by calling the Modine representative listed 
in your classified phone book or use the handy coupon. 


4, 


@ 





MODINE MFG. CO 
1509 DeKoven Ave., Racine, Wis. 


Send me free copy of Bulletin 656-A. 


a= Firm 
Address 


MANUFACTURING COMPANY HY. .crceserervonecsee Zone....State.. 


' 
' 
' 
' 
' 
' 
' 
Name ' 
' 
| 
' 
' 
' 
' 
1 
1 


GU-1345 





EQUIPMENT DEVELOPMENTS 


Continued 





Oil Bath Air Cleaner... 

.. with four major improvements 
{merican Air Filter Co., Inc., Dept. 
HPAC, 215 Central Ave., Louisville 
Cited features: redesigned base for 
easier, less expensive installation; 
improved protection at air intake 
against snow, water; increased bug 
protection ; redesigned and improved 


“vari-flow” valves. 


Ball Bearing Unit... 

..with new “Tri-Arm” mounting 
Triangle Mfg. Co., Dept. HPAC, 
Oshkosh, Wis. 

Cited features of mounting: triple 
cantilever-beam action which unites, 
pyramids separate strengths of hous- 
ing and __ bracket; multiribbed 
cushion engineered to perform. sev- 
eral services simultaneously. “Hia- 
watha” unit recommended by com- 
pany for heating, air conditioning 


industry. 


Fans... 
. engineered for efficient perform- 


ance against static pressures normal- 
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Any Way You Look At It 





DIAPHRAGM ASSEMBLIES 


Extra thick steel casings are zinc 
electro-plated, iridited and then given 
prime and final paint coats. Specially 
designed molded diaphragm with ny- 
lon insert gives practically constant 
effective orea throughout valve 
stroke. 


STUFFING BOX 


Bolted gland stuffing box with Teflon 
V-Ring packing. Highly polished valve 
stem is finished to 2-3 micro-inches 
RMS to insure effectiveness of pack- 
ing and keep friction to absolute 
minimum. 


BODY ASSEMBLIES 


P Large capacity bodies with accurately 
machined inner valves are individually 
“ground in" under customer's speci- 
fied temperature conditions. Realizing their importance in the control 


system, Fisher has given careful attention to 
design and construction of diaphragm control 

valves. Any way you look at it— from the 
standpoint of durable construction or 

accuracy of performance—Fisher Diaphragm 


Control Valves are your best bet. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa Woodstock, Ontario 


World Leader in Research for Better Pressure and Liquid Level Control 
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EQUIPMENT DEVELOPMENTS 


dal | = RENTS 


FLANGE PILLOW BLOCKS 


GREATER EFFICIENCY AND 
ECONOMY IN EVERY 
SIDE-MOUNTED. APPLICATION 


& 
QUIET IN OPERATION 
AUTOMATIC SELF-LUBRICATION 
SELF-ALIGNMENT 
LONG TROUBLE-FREE SERVICE ly considered above range of pro 
peller type fans—Aerovent Fan Co. 
Inc., Dept. HPAC, Piqua, Ohio. 


“SP-7” units espec ially efhective in 





al 


medium pressure range to 4 in. SP, 


says company. Are said to move 


Like all Randall Pillow Blocks, more air at slow speeds, with essen 
these flange models incorporate tially lower hp requirements Avail 
Randall's “DEEP-WELL”! able in variety of models in sizes 14 
ball assemblies with a grooved and Sr 
graphited cast-bronze bushing. 

The unique automatic double lubricating 


principle, coupled with Randall's Air Cooled Conditioners . . 


exclusive graphite mixture, permits 7 15 J 
iis , : 0. 1: g : 

extended periods of operation in , 15 hp units added to 
without maintenance. Easier to install manufacturer's pac kaged “Weather 
Randall Flange Pillow Blocks maker” line—Carrier Corp., Unitary 
are av ailable for most side-mounted Equipment Div.. Dept. HPAC. Syra 
applications for shaft sizes 

: : cuse 1, N.Y. 
from %" to 3 ; 

Cited feature of equipment is low 

Randall—leading developer friction compressor said to use less 
and manufacturer of the air-moving power at peak loads. ( ompressor and 
industry's most dependable refrigeration motor lubricated, het 
bearings—supplies quality, efficient . > ; 

& PI 1 ys metically sealed to casing designed 
and low cost sleeve bearing k ; : ; 

. . . to keep s s » 

pillow blocks for every application p out dust, dirt, moisture. Fan 
Randall Pillow Blocks may be modified engineered to move large masses of 
for unusual conditions and adapted air at low velocities. Cooling coil set 
RO FEEmety different styles of ; at steep angle to expose maximum 
lubrication. In smaller shaft sizes, 
Randall Pillow Blocks are available 
with sintered bronze bushings 
for light duty applications. Says company. Units designed for 


surface to air stream and to insure 


longer contact of air and cooling coil. 


Contact your nearby Randall distributor central or direct air conditioning of 
today. He’s listed in the yellow pages stores, offices, shops, small industrial 
of the telephone directory aa 

ns fs ’ buildings. 
under ‘Bearings. 


Press Brakes... 

..with “Let-up Control” feature 
LOOK TO RANDALL FOR YOUR O’Neil-Irwin Mfg. Co., Dept. HPAC, 
SEEEVE SEARING EEEUIREMENTS 541 Eighth Ave., Lake City, Minn 


Clip this coupon to your letterhead, include - “es ¥ s 

your name and department and send it to Is said to eliminate whipping, re- 
Randall Graphite Bearings, Inc. We will . ‘ 

send you the complete Randall Pillow Block sultant kinking of sheet metal dur- 
Catalog . . . > . 
ing forming operations. Basic ele 


ment in control is adjustable flow 


RANDALL GRAPHITE BEARINGS, INC. control valve. Long sheets can be 


1012 S. Greenlawn Avenue, Lima, Ohio handled safely and efficiently, says 
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What makes WATERLOO 
the buy-word in grilles? 


5S YEARS’ EXPERIENCE 
a2ee 
ad 


! Since 1902, the Waterloo Register Company 
I has been a leader in the development of 
| registers and grilles for air conditioning, 
| heating and ventilating applications. This 
| 55 years of experience helps us make the 
finest equipment available today. 








" 
meme eae ei 
Semen EXCLUSIVE DESIGN 
ie Waterloo registers and grilles feature the si- 
lent flow “tear drop” louvre design, which al- 
lows a streamlined flow of high-velocity air, 
maintaining the required throw at the most 
Style 2V Supply Grille efficient level. 


Two sets of adjustable louvres, 
front vertical, rear horizontal. QUALITY CONTROL 


Every Waterloo register and grille is manu- 
factured in a modern plant using the most 
efficient manufacturing techniques. There is 
rigid inspection at every vital step 


WIDE RANGE LINE 

Whatever your specific needs, you will find 
the unit you want in Waterloo’s complete 
line of supply and return registers and 
grilles. We also manufacture quality volume 
control dampers and door ventilators. 





FAST SERVICE 

Waterloo delivers . . . when you need it! Spe- 
cials can be turned out in a hurry to meet job 
requirements. 





Style 3H Return Air Grille 
One set of horizontal fins fixed down at 45° These are five good reasons why it pays to 
deflection... Also available in 0° deflection. make Waterloo your buy-word. 


WATERLOO 


REGISTER CoO., INC. 
WATERLOO, IOWA 


REGISTERS e GRILLES e VOLUME CONTROL DAMPERS #¢ DOOR VENTILATORS 
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Patent No. 2784660 





Lower Contour, Higher Efficiency 
in roof ventilators, at Lower Cost 
with Swartwout’s new 


Contouramic 


irmover 


Nearly a foot lower than any roof ventilator previously 
offered, Contouramic Airmover follows the trend to neater 
roof appearance. But there’s no sacrifice of efficiency! In 
fact, capacity is increased — and many other advantages 
follow: 


With less bulk, there’s less weight — less wind resistance — 
lower maintenance lower first cost. 


And automatic opening of dampers in case of fire is added 


as a standard feature. 


Contouramic Airmover can be used in various ways: for “spot” 
ventilation over heat-producing operations; for safety ventilation 
above stages; and in runs or complete roof coverage to achieve large 
scale ventilation. And it’s absolutely weatherproof. 

Use this newest concept in roof ventilation on new buildings or for 
added relief on older ones. 


Write today for Form 312-F. 


THE SWARTWOUT COMPANY 
18511 EUCLID AVENUE . CLEVELAND 12, OHIO 





ALSO AUTRONIC PROCESS CONTROL EQUIPMENT 


OOF VENTILATORS AND 


S wW ar tw pet ae LOUVERS 





EQUIPMENT DEVELOPMENTS 


Continued 





company, because speed of ram can 
be reduced up to 50 percent just 
prior to time die in ram makes con- 
tact with material to be formed. Ad- 
justment made on calibrated gage 
linked to 


valve which opens, closes to allow 


mechanically two-way 
hydraulic oil to flow through flow 


control valve. 


Speed Reducers... 
...line expanded to include four 
new 5:1 ratio units—American Pul- 
ley Co., Dept. HPAC, 4200 Wis 
sahickon Ave., Philadelphia 29. 
“Shaft-King” shaft mounted units 
provide speed range 60 to 350 rpm 
with use of fixed o1 adjustable speed 
“wedgbelt” drives, says company. 
Designed to handle loads to 25 hp. 
Sizes are for shafts to 2, 2 3/16, 
7 2 15/16 in. diameter. 


— ‘ . - 


Gas Unit Heaters... 

...in two models, rated 300,000 
Btu—Reznor Mfg. Co.., Dept. HPAC, 
Vercer, Pa. 

Models “US300-F” and “US300- 
B” are propeller fan and centrifugal 
blower powered, respectively. Ample 
air movement for effective heat dis- 


tribution at minimum noise level 
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factory fire testing... 
cuts installation costs for Superior Steam Generators 


When specifications call for “all equipment installed and left in 
first class operating condition”, it pays to install Superior Steam 
Generators. Fully integrated units including boiler, burner and 
controls, with all interconnecting piping and wiring completed at 
the factory, Superior Steam Generators are ready to go to work as 
soon as tied in to steam, water, fuel and electric lines. 


And there are no “bugs” in Superior Steam Generators. Com- 
pletely fire tested at the factory before shipment, and started on 
the job by a factory trained expert, they are your best assurance 
of a clean, trouble-free installation. For complete details on sizes 
from 20 to 600 b.h.p. for pressures to 250 p.s.i. or for hot water, 
write today for Bulletin 804F. 


for performance you can BA NK on / 


[AS [rd lO] ins 


7 
SUPERIOR COMBUSTION INDUSTRIES INC. Bos STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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The heart of the matter’ 


IS IN THE COVERING 





Available in standard pipe sizes 

and fittings in three thicknesses; 

Light, (Ice Water to 30° F.) 

Medium, (Brine and Ammonia 
to O° F.) 

Heavy, (Heavy Brine—25° F. 


and lower.) 


THE IDEAL COLD LINE INSULATOR 
Improper pipe insulation can mean an excessive loss in refrig- 
eration efficiency and dollars to the cold storage operator. It 
is important to get the right pipe covering insulation that will 
have all these advantages: 








Extremely low ‘'K"’ factor 

Retains over 80% of cold loss on piping 
Easy and economical to install 

Long trouble-free life 

Fire retardant—Vermin resistant 

No capillarity 


LARGER STOCKS—FASTER DELIVERY —PERSONAL SERVICE 
United Pipe Coverings are available from stock for prompt 
delivery—to fulfill your immediate installation requirements. 
Mail the coupon below for additional information or the 
United distributor nearest you. 


Corkboard Pipe Covering Tank Lagging 


UNITED CORK COMPANIES 


| Central Ave., Kearny, New Jersey 





UNITED B B 
CORKBOARD 


K ean UNITED CORK COMPANIES, 1 Central Ave., Kearny, N.J. 


: Please send United Cork Catalog. | am interested in 
Manufacturers of cork 


insulation for almost 
a half century 





NAME 





FIRM 





ADDRESS 











city STATE 








Engineering offices, or approved distributors, in key cities—coast to coast. 


Heating, 


achieved by use of two smaller fans 
or blowers in place of one large one. 
says company. Dimensions are 3314 
in. high, 36 in. wide, 1014 or 5914 


in. deep. 


Power Unit... 

..-for converting a-c motors to vari- 
able speeds U.S. Electrical Motors, 
Inc., Dept. HPAC, Box 2058 Termi- 
nal Annex, Los Angeles 54. 

motor 


By connecting induction 


leads to “Varidyne” power unit, mo- 
tor will receive variable frequency 
current generated by unit, says com- 
pany. Speeds are changed at power 
unit by means of handwheel, or re- 
motely by mechanical or electrical 
remote controls. Recommended by 
company for applications where con- 
ditions would rule out use of other 


type variable speed drives. 


Gas Water Heater... 
...for commercial, industrial water 
heating where draws of hot water 


are heavy within limited time period 
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Here’s How KENNEDY’S Exclusive KENALLOY® Stem 
Gives You Easier Operation, Longer Valve Life... 


KENALLOY Stem from Fig. 427, 
125-lb. S.W.P. Bronze Gate Valve. 








1 














oe 
fe 
7 








These additional advantages make KENNEDY your best valve buy... 


The stem collar is machined for tight top 
seating in the bonnet recess for repacking 
under pressure. 

Unusually deep gland-type stuffing box per- 
mits tightness without undue pressure. 
New, improved impregnated plastic packing 
material with demonstrated superiority over 


other materials in maintaining resilience and 
resisting leakage. 

Pistol-Grip handwheel that provides firm, 
easy three-way grip on indented top, sides 
and bottom. 

So, write these outstanding KENNEDY valve 
features into your valve specifications for 
long, trouble-free valve performance. 


e YOU CAN'T BUY A BETTER VALVE THAN A KENNEDY 


-KENNEDY VALVE mr-. co.— 


VALVES * 


PIPE FITTINGS 


ELMIRA, NEW YORK 
FIRE HYDRANTS 


e OFFICE AND WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO, ATLANTA © SALES REPRESENTATIVES IN PRINCIPAL CITIES « 
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Ruud Mfg. Co., Dept. HPAC, Kal- 
amazoo, Mich. 

For use with natural, mixed, man 
ufactured, LP gases. “Model 300A” 
recommended by company: to meet 
high or intermittent peak demands 


a ee in industrial plants, schools, stadi 
straight-through ums: for sprinkler system towers: 
flow, and have the 
drop-tight seal 
that has made the tinuous demands; for industrial 
non-wedging Ever- . > Joc 

lasting Valve fa- processing. Btu input is 285,000. Re 


mous for 50 years. covery rate is 239.4 gph at 100 Ff 


lor swimming pools ; lor semi-con 


deg temperature rise. 


CLOSED 


can be operated in automatic 
cycles 


can be remotely controlled, 
electrically or manually 


can be operated by air or 
hydraulically 


can be regulated to operate at eli 
any speed Nibbler ... 


.. built for continuous production 


eliminate operator fatigue 
work in all types of sheet metal 


allow multiple valve operation Black & Decker Mfg. Co., Dept. 
by one man HPAC. 628 Pennsylvania Ave., Tow- 
son 1. Wd. 


EVERLASTING VALVE CO. “No. 16” unit is said to punch 
61 FISK STREET JERSEY CITY 5, N. J. sae ele os 
out small, rectangular pieces, leav- 


=, » ing smooth edge without bending or 


curling material. Operating on punch 


and die principle, tool delivers ap- 


iy 
‘proximately 3300 strokes per min. 
ey L { N D E R- Cannot be overloaded, operates with- 
out vibration or distortion, says com- 
OPERATED , 
pany. 


Heating, Piping & Air Conditioning, June 1957 








Packaging that’s easy to stock and use. 


Dependable quality that starts with highest grade 
copper from Phelps Dodge’s own open-pit mines and is 
carefully controlled during fabrication. 


Color-coding of tube in straight lengths for quick identification 
in the stockroom and on the job. 


Mill depots strategically located to service distributors 
without delays. 


Tube properties that are unsurpassed, including precise 
uniformity of wall thickness. 


For the name of your nearest Phelps Dodge distributor, write Dept. B4, Phelps Dodge 
Copper Products Corporation, 300 Park Avenue, New York 22, N. Y. 


PHELPS DODGE PRODUCTS 


CORPORATION 


NEW YORK, N.Y. ¢ LOS ANGELES, CALIF, 
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The Vilter equipment included 
consists of two 8-cylinder Freon 
condenser, iqui ceiver, water cooler and 
are designed for smooth operation, efficient perform 
of vibration to reduce the noise level.--@ real ass¢e 
A high point of the application is the attrac 

Vilter, while primarily interested in utility, 
include eye-appea i nd installation 
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QUALITY CRAFTSMANSHIP 


that lasts --- ' 
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ENGINEERING DESIGN 


that guarantees performance 






















1GERATION 
CTURING 


7, Wisconsin 
Coolers © Blast 


REFR 
THE VILTER MANUFA 





COMPANY, Milwaukee 
sors © Baudelot Coolers © Water & Brine 





air Units © Ammonia & Freon Compressors © Booster Compres 
Freezers « Evaporative & Shell & Tube Condensers Pipe Coils Valves & Fittings « Pakice & Polarfiake Ice Machines 
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Condensation Return 


.-unit ' “simplex” and “duplex” 
Yak Bi Becks Con Dope, HPAC 
80 Loucks St., “Tams! “a — 
Packaged “Cond-A-Pac” 
hook to piping, line leads, says cor 
500-4000 | OR. 


unit cap i rs) 
pac ity Oo gpm, simplex with ( 
) 


models 


ready to 


pany. Four sizes: 


cal re ‘ive 
: ecelver, duplex with 12 p | 
celver, ( - OU 4 a 
’ ] » hp; 00-8000 | DR i 
capat ity L5 ee 
receive! 


both 


Units operate at 


gpm, 12 gal 
simplex and duplex, 14 | 
vs ‘mam & 
th 35900 rpm at 20 psi 
arge SS 
neg | pressure. Recommended 
anufacturer for air condit 
ioning 


applications. 





Pipe Gripping Chuck... 
...furnished on all of comy — 
) manvs 
pipe and bolt eadi 
chines which gneeswe 
9 : oO sle 
gt : Dept. HPAC, EI asbek 
Mv. ane ickel late eR | Li 
poy Plate R.R., Wickliffe 
*Power-Matic”’ 


wheel, 


2 in. 


revolve 


done operated by hand 
nae requires no bars or tee 
“ ies to grip work securely f 
cutting both right-, left-hand thre: is 
says company. Designed to grip ? . 
2 in., bolts or solid ae 


$1Zes IQ to 


1/4, to 2 in. 


l 4 ) 
I 
5> jr 
I 5 & Air itioning J € | 
Heat 1g I ] if Cond t ng lI ID 





“That's right. 
It's the new 


Mutti-vent TROFFER 


“You mean you get The air diffuser 
both air and light : : is completely concealed 
in the flush light fixture!” 


from the same unit?”’ 


There’s more to the new Muuti-vent Troreer 


than meets the eye! 


It combines a great advance in gently diffused, 
draft-free air conditioning, with modern, highly efficient 


lighting at a substantial savings in cost! 


Complete concealment of the air diffuser within the 
handsome light fixture means freedom for the architect to 
design clean, uncluttered ceilings, greatly simplified 
mechanical planning for the engineer and... 


for the contractor... faster, easier field installation. 


Write for detailed literature and the name of the 


representative in your area. 


muiti-vent 


DIVISION OF 
THE PYLE-NATIONAL COMPANY 


1373 N. Kostner Avenue, Chicago 51, Illinois 


WHERE QUALITY IS TRADITIONAL 


% 


. “ i es ™y ‘ 
$ - - Multi-Vent® by The Pyle-National Company —Trofferlite by Benjamin Electric Mfg. Co : 
‘ x 


SALES AND ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 
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Pump there are no costly, annoying, or 
dangerous liquid leaks, as with hori- 
zontal pumps. 





Lubri-vac® keeps 
bearings washed in 
lubricant. 


CUT MAINTENANCE COSTS. With 
exclusive Lubri-vac® bearings are kept 
free of abrasive matter. Lubricant pres- 
sure prevents fluids from working into 
bearings. Result: Bearing failures are 
90% less than with conventional verti- 
cal wet pit pumps. 





 canuieaiaiaataieata ate 2 
ee 











submerged 
<< impeller 


SAVE FLOOR SPACE. They use less 
than half the space required by hori- 
zontal pumps. Also, no priming equip- 
ment is needed as with suction lift hori- 
zontals. Impellers are submerged in 
the liquid ready for service. 


Pump for 
highly volatile 
liquids, one of 
Yeomans many 
specials. 


SPECIAL DESIGNS. 59 Years of expe- 
rience has enabled Yeomans to de- 
velop many excellent special designs 
for pumping “problem materials.” All 
pumps can be furnished with ferrous 
and nonferrous alloy parts as required. 
Capacity range from § to 10,000 g.p.m. 


you stop leakage, save space, and cut costs with Yeomans 


VERTICAL WET PIT PUMPS 
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Indicating Regulator... 
.engineered to give accurate, easy- 

to-read temperature check of process 

Powers Regulator 


5434 Oakton St.. 


being controlled 

Co., Dept. HPAC, 

Skokie, Ill. 
“No. 11” self 


lL in. dial. Since indicator is mounted 


operating unit has 


on front of regulator, entire unit 


can be used in tight spaces where 


other units will not fit, says company. 


Front mounting is also said to de- 


crease chances of damage to indica- 
available for tempera- 


» 
tor. Ranges 


tures 00 to 260 | 


Manufacturers of: pumps for drainage e 
sewage ¢ condensation return e water sup- 


d YEOMAN S ply and circulation e equipment for treatment 


/ of domestic and industrial wastes. 


Spray Nozzles... 
...designed to offer wide range of 
capacities from 1.5 to 1100 gpm, all 


Yeomans, 2000-5N. Ruby Street, Melrose Park, Illinois : : 
with relatively small diameter spray 
Spraying Systems Co., 


3219 Randolph St., 


pattern 
Dept. HPAC, 
Bellwood, Til. 

“Hollow jet” pipe 
connection sizes 14 to 5 in. in brass, 


Please send me the 
catalog on Yeomans 
Heavy-Duty Vertical 
Wet Pit Pumps for... 


(] solids-free 
liquids 


(] solids-bearing 
liquids 


name 





company 





units made in 


street 





steel, stainless steel. At 40 psi, noz- 


city zone state zles produce spray with 30 deg spray 





angle, says company. Recommended 


ELIMINATE LEAKAGE. Stuffing boxes 

and seals are not under liquid pressure. 

With the Yeomans Vertical Wet Pit 
tee 
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INSTALLATION FRAME FOR ALL 


COMMERICAL TYPE 
REGISTERS & GRILLES 


For quick, easy and solid installations under 
all conditions, or to meet special requirements, 
the H&C No. 9 Installation Frame has been 
developed for use with H&C TRIPL-AIRE and 
FIXT-AIRE commercial type registers and 
grilles. It may be installed either before or 
after plastering. In the former case, the frame 
overlaps the opening 1%” and protrudes from 
the wall %”. Sponge rubber gasket prevents 
leakage. For a flush installation the frame is 
embedded in the plaster, the formed edge 
acting as a plaster lock. 





NO. 9 INSTALLATION FRAME 


‘\\ 
with No. 92VOO TRIPL-AIRE® GRILLE. } ® 
SS TRIPL-A/RE 


and FIXT -A/RE- 
REGISTERS and GRILLES 


Ideal for every type of commercial installa- 
tion. They supply every possible combination 
of airflow deflections desirable (over 260 com- 
binations from stock items alone). They're 
extremely well made and good looking. Fin- 


NO. 9 2 VHV TRIPL-A/RE~ ished in H&C DECORATOR-GRAY Available at 
MULTI-DEFLECTION REGISTER all H&C Jobbers. Write for catalog with com- 


plete engineering data. 





9 


. 
2 
‘ 
‘ 
: 
: 
: 
‘ 
Wi 
“i 


Vertical face bars, horizontal secondary 
bars, vertical louvers. 


| NO. 94A © 
FIXT-A/RE ~ GRILLE 


= means ; Horizontal face bars set at 22° 
onnnue ones oan F sugle 1 -commnah Gout. 
SCGCeeeeneeee 
Saebaiah| 
one TO ] ooemen 


Selle == === . ‘ > 

es ) 6 HART & COOLEY 
MANUFACTURING COMPANY 
2-AC EAST EIGHTH STREET, HOLLAND, MICHIGAN 


IN CANADA: HART & COOLEY MANUFACTURING CO. =~ 
FORT ERIE, ONTARIO /| 


NO. 93V FIXT-A/RE° REGISTER 


Vertical front bars set straight, horizontal 


louvers. 
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by manufacturer for applications 
where concentration of pattern area 


is necessary. 


INTERNATIONAL 


Water Tube =a) 


Be . 
4 \ 


Applied 


i, ee 





PACKAGE BOILER 


A fully coordinated factory fire- 
tested unit,complete with all 
necessary controls and combustion 
equipment for automatic operation. 


Threadless Fittings... 
designed to withstand traction 
forces to 3600 lb, hydrostatic pres 
sures 450 psi on 2 in. pipe to 5000 
psi on 14 in. pipe—Telsco Fittings 
BOILER-BURNER UNIT Div., Dept. HPAC, 5422 Redfield 
St., Dallas. 


.. combining the outstanding per- ai 
Fittings factory assembled, ready 


formance features of an International 
boiler with a nationally approved 
burner delivered separately, installed plastic pipe. No threading, grooving, 
and serviced by a qualified local flaring. soldering. welding necessary, 
distributor. says company. Gripping action 


for use in joining steel, wrought iron, 


achieved through spec ially designed 


Both give you the same outstanding advantages and brass clutch ring with internal serra 
economies of International water tube boiler design... tions which grip pipe wall as fitting 
nut is tightened. At same time, neo- 


@ Ample Furnace Volume—low heat prene gasket is compressed against 
release rates pipe wall. Available as couplings, 
adapters, 90 deg elbows. tees. 


® Convertibility to Coal Firing 
@ Reserve Capacity Always Available 
@ Maximum Heat Absorption—quick steaming 


@ Induced Draft—quiet operation 


71; 


Ui ¥ 
Call your local IBW representative or write 
for Bulletins 600 and 900. 


BOILER BUILDERS SINCE 1886 ‘ ° 
Low & High Pressure Water Tube 


THE INTERNATIONAL Package Boilers  International- pss : 
LaMont Forced Recirculation Gen- for auxiliary circuits—//astings 
BOILER WORKS co. erators e ASME Code Pressure Raydist, Inc.. Dept. HPAC, Hamp 


Vessels & Welded Products. ton, Va. 


In three ranges: zero to 100 


..With single-contact relay control 


810 Spruce St. East Stroudsburg, Pa. sn atc 
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Architect's rendering of the “Villa” Garden 
Hotel, San Mateo, Calif. All gas piping is 
corrosion-protected with “SCOTCHRAP” No 
51, Half-lapped. 





Modern as they come... 


with ScoTcHRAP protection! 


The “‘Villa’”’ Garden Hotel, San Mateo, Calif., is 

the ultimate in this new type of hostelry. Every- 

thing about it is the best and most up-to-date 

obtainable. This includes the things guests never 

see... like the underground gas piping that is 

protected from corrosion by a continuous appli- se-ndteubnal Wl dada aaa 

cation of ““SCOTCHRAP.” ““SCOTCHRAP”’ is tough, wrapped with "SCOTCHRAP". For special bends, 
- cuts, and welds, "SCOTCHRAP” was removed 

conformable polyvinyl chloride plastic, with pres- from section, then re-wrapped by hand. 

sure-sensitive adhesive in roll form. Application is 

quick, easy, clean—no heat, no fumes, no mess. 

This modern covering resists acids, alkalies, elec- 

trolytic corrosion. Available in standard widths 

and thicknesses. 


. PAT. OFF. 


SCOTCHRAP 


BRAND 


PIPE INSULATION 


... by the makers of “SCOTCH” Brand No. 33 Electrical Tape pee een, and Gedures wave quale, cnnsiiiie, 


and tightly wrapped for continuous protection 

wus» ., The terms “SCOTCHRAP” and “SCOTCH” are registered trademarks of Minnesota Min d . " a : . 
Manvfacturing Co., St. Paul 6, Minn. Export Sales Office: 99 Park Ave., New York 1 N.Y. with "SCOTCHRAP.” For further information, 
e* in Canada: P. O. Box 757, London, Ontario. write 3M Co., St. Paul 6, Minn., Dept. PD-67. 


» 
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microns Hg, zero to 1000 microns 
He, 0.1 to 20 mm He. Adjustable 
contact arm on meter can be preset 
for control at any point within range 


of instrument, says company. Con- 





tact closes when vacuum pressure 
reaches preset position. This actuates 
single-pole, double-throw relay lo 
auxiliary circuits having capacity to 


The all-steel rotors of: 2 amps at 125 volts. Instrument con 
Wing turbines are de- 
a = se oa 5 es brought back into selected range and 
are precision welded to 
the periphery and capped 
| a steel shroud, also 


tinues control until pressure — is 


contact released by manual reset. 








welded. 





HIGH 
PRESSURE 


MAX. BHP 100 | 150 
MAX. STEAM TEMP. | 525°F | 750°F 
MAX. PRESSURE {275 Ibs.j600 Ibs. 
BACK PRESSURES to} 50 Ibs. | 50 Ibs. 


BUILT-IN SPEEDS to 4000eru | 4000ar | 
RUGGEDNESS eT 


Vaned Duct Section... 
WING STEAM TURBINES have been manufactured ---Wwith all plastic construction 
: Haveg Industries, Inc., Dept. HPAC, 
by L. J. Wing Mfg. Co. for nearly half-a-century. 900 Greenbank Rd. Wilmington, 


During that time these sturdy, dependable prime Del. 
Vaned 90 deg elbow designed for 





STANDARD 


























movers have been giving excellent service in thou- 


incorporation in corrosion resistant 


sands of industrial and marine installations under the fume duct system. Made of polyestet 
is —_—" . ols SS ei fo cet 1as ic. ( cts are 
most exacting conditions of operation. They are ee a ee oe 


said to offer high corrosion resist- 


ideal for operating compressors, generators, fans, ance, very lightweight construction. 


mixers and many other types of equipment. Reliabil- 


ity is inherent. Use the coupon to get further details. 


L J Wing Mf Co 140 Vreeland Mills Road, Linden, N. J. 


Factories: Linden, N.J. and Montreal, Can. 


- Wing 


AUXILIARY wine 


TURBINES ([iuiye: 


| 1 L. J. Wing Mfg. Co., Insert Flanges... 


} | 140 Vreeland Mills Rd., Linden, N.]J. ...for maintenance and repairs in 
Te | Please send copy of Auxiliary Turbine Bulletin T-54. process piping, espe ially in hazard- 
I ous areas—Horace T. Potts Co., 

Dept. HPAC, Erie {ve. and “D” St., 


WING WING | 
MOTORIZED VORSIRE , Philadelphia 34. 


BLOWERS : BLOWERS : : a State Permits tying in new equipment, 
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IT’S TIME TO CUT 


4 


CcOsTSs 


At no time in history have industrial valve maintenance 
costs been so high. Labor costs are skyrocketing. Add in 
your maintenance department overhead and the produc- 
tion time lost because of valve breakdowns, and your 
total maintenance cost figure is pretty close to the danger 
mark. The price of an ordinary valve is actually dwarfed 
by the cost of keeping it in operation. That’s why it 
always pays to install the best valves you can buy. For 
nearly a hundred years, they’ve been made by The 
Lunkenheimer Company, Cincinnati 14, Ohio. 


PP oh 0 The cost of a LUNKENHEIMER VALVE 
acked by cost-cutting Dis- 


tributor service . . . you can’t Gets smaller ... and smaller . . . and smaller 
beat the exclusive LQ600 for 

cost reduction. Its patented with each passing year of dependable service. 
Brinalloy® seats and discs out- 

wear even 500-Brinell or 1000- 

Brinell case-hardened stainless. 


BRONZE e IRON e STEEL ¢e PVC ® 


THE ONE VPCAT NAME IN VALVES 


L-557-10 


Heating, Piping & Air Conditioning, June 1957 





Just one of 101 Stud Driver uses! 


iy 


Pe \ UNS 


No outside power source required — 


Fasten duct straps to concrete 
or steel in seconds with the 
Remington Stud Driver 


STUD S-15 














Fastening duct straps to steel or 
concrete is easy with a Remington 
S-15 Stud and a 22 caliber Power 


Load. No bolts or washers needed 


pull-out resistance—over 2 tons! 


Remington 


STUD 
DRIVER 


Squeeze the trigger and the job’s done— 
without pre-drilling! This cartridge-powered 
fastening tool sets both 4” or %%” diameter 
studs arrow-straight into steel or concrete . . . 
up to 6 studs a minute, either size. Barrel 
change-over takes only 90 seconds right on 
the job. Over 40 Remington Studs to choose 
from, plus 22 and 32 caliber Power Loads sci- 
entifically graded to furnish exact power you 
need. Use the tool for light, medium and heavy- 
duty fastening—and save time and money on 
every installation! 

TAKE ADVANTAGE of this modern 
fastening tool in your own work. Clip 
of at ee See See, 


RemincTon 
STUD DRIVER 


Industrial Sales Div., Dept. HPA-6 
Remington Arms Company, Inc. 
Bridgeport 2, Conn 

Please send me your free booklet which 
shows how I can speed the job and save with 
the Stud Driver. 


Name Position 
Firm 


Address 
City 
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breaking into existing lines and 
headers without welding. says com- 
pany. “Speedline” units are said to 
downtime; give strong, 


Press fit 


minimize 
leakproof 


insert and flange designed to assure 


joints. between 
that pipe or fitting can be expanded 
into ferrule permanently and further 
facilitates usage in that only one 
piece has to be handled. 


24 Hr Time Switch... 
..engineered for automatic control 
of intermittently operated equipment 
Zenith Electric Co., Dept. HPAC, 
152 W. Walton St., Chicago 10. 
Designed to handle as many as 
18 on, 48 off operations in one day. 
Cited 
and air conditioning equipment, oil 
and gas stokers. 


dial, scaled in 15 min graduations, 


applications include heating 


burners, Control 
used to set up operating schedule. 
Running periods set by sliding trip 


levers in or out on dial. 


Cooling Tower... 
... With plastic cooling deck {cme 
Industries, Inc., Dept. HPAC, Jack 
son, Mich. 

““Acme-Pak” deck is said to be 


very light in weight; to resist cor- 
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The job dictates 
the insulations 


...and the tough ones call for KaM 


... because K&M offers a heat insulation for every 

purpose, factory service when you need it, and a 

nationwide network of skilled insulation contractors. 
Write today for complete information. 





At Buffalo Municipal Airport, Cheektowaga, N. Y., boilers, equip- 
ment, and steam lines are insulated with K&M ‘‘Featherweight’’® 
85% Magnesia; hot water and return lines insulated with K&M 
Air Cell Pipe Covering. Heating Contractor: G. A. Dyce; Insulation 
Contractor: E. J. Eddy, Inc.; both of Buffalo, N. Y. 


BEST IN ASBESTOS 


KEASBEY & MATTISON COMPANY + AMBLER + PENNSYLVANIA 
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Tt | 


' 
cosenncaneteouannt 


Los Angeles County Engineers Building 





SAVES $13,300 in AIR CONDITIONING 
with KOOLSHADE SUNSCREEN 


Problem: The Los Angeles County 


Engineers Building was to be air con- 


ditioned. The building was equipped 
with Venetian blinds, but the engineers 
investigated several other window- 
shading devices in search for one that 
would do a better job of cutting air 
conditioning requirements. 


Solution: Tests proved that solar heat 
transmission through the blinds—even 
when tightly closed— amounted to 
1,102,000 BTU’s. With KoolShade, only 
232,000 BTU's. In refrigeration require- 
ments, the difference amounted to 72 
tons! Costwise, this reduction in tonnage 
adds up to a net saving of $13,300 over 
and above the cost of the KoolShade 

. and to this must be added the sub- 
stantial annual savings from lower op- 
eration and maintenance of the cooling 
equipment. 


By keeping the heat and glare of the 
sun outside the building, KoolShade 
Sunscreen eliminates hot spots and ex- 
cessive loads . . . provides a balanced 
and trouble-free installation. 


Only KoolShade 
Sunscreen offers 


* unsurpassed shading 

efficiency — keeps up to 

87 of the sun’‘s rays off 

windows during the hottest 

part of the day—-100 sq. feet of KoolShade 
reduces air conditioning load 1 ton 


* 80% clear visibility—admits maximum 
glareless light. 


* harmony with all architecture— 
improves building's appearance 


* virtually no maintenance —constructed 
of strong preoxidized bronze strips, wired 
and framed together, lasts for years, with- 
stands hard blows. 


Send today 


for this detailed and illustrated 
bulletin. And for expert help in 
cutting costs and sun problems, 
just request a call from a 
KoolShade engineer. No obliga 
tion or charge. 





Distributor franchise still open 
in many communities for those 
who qualify. 











my REFLECTAL CORPORATION 


A subsidiary of Borg-Warner Corp. 
310 S. Michigan Ave., Dept. K-34, 


Chicago 4, Ill. 


foro -_- eS —— 


We'd like to know 
more about KoolShade. 
Without obligation, 
please send: 


Free literature Address 


] 
Free sample City 


Title ___- 


Zone State __ 


Dicastenncinctecipuandeenadinintabienticinaisdiamtidnaiininegniaeneneenniivemeemesmenepamamanenteitt 
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rosion, rusting, rotting; to be easy 
to clean. “Pak” consists of series of 
sheets of plastic set in close parallel 
and edge- 


proximity to each other 


wise to flow of air and water. 


Ductwork... 
ee .made of glass fiber reinforced 
plastic Molded Fiber Glass Sheet 
Co., Dept. HPAC, 4304 Benefit Ave., 
{shtabula, Ohio. 

Chemical 
fabricated in 25 ft 
bonded to 


says 


resistant, lightweight 

lengths. 
leakproof 
Available 


in various grades of chemical resist- 


ducts 
Joints 


assembly, 


assure 
company. 
materials. Com- 


ant, flame resistant 


pany fabricates ducts to individual 


specifications. 


Double Solenoid Valve... 
...for three-way flow control appli- 
cations—Atkomatic Valve Co., Inc., 
Dept. HPAC, 545 W. Abbott St., In- 
dianapolis 25. 

Available in 


mixing, divided 


three assemblies for 
flow, cylinder con- 
trol operations. Packless valve has 
two pilot-piston units, each separate- 
ly controlled. For use at specific pres- 
sures 5 to 1000 psi with both pistons 
normally closed and at 5 to 500 psi 
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RELIANCE 


solves motor 
corrosion 
problem 


This Reliance Corrosion-Proof Motor is 
operating a pump which circulates cleaning 
solution through a tank containing metal 
parts. The motor is subjected to corrosive 
vapors and liquids each time a basket of 
parts is removed. BUT THIS MOTOR 
WILL NOT CORRODE. 


The solid cast-iron housing, including the fan 
cover, will withstand corrosive service 
indefinitely. Wiring identification is preserved 
on a stainless steel name plate. A threaded 
outlet is provided on the water tight conduit 
box, and motor leads are molded into a 
neoprene gasket that completely seals off 

the windings from the conduit box. A 
neoprene or non-ferrous shaft slinger 

seals the only other frame opening. 


These and many other features give you a 
motor with a built-in corrosion protection. 
Why not install this superior design now 
and save many replacement dollars 

in the years ahead. 


Write for bulletin B-2406 For complete design details. 


B-1534 


RELIANCE tncincteine co. * 


DEPT. 366A, CLEVELAND 10, OHIO 
CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors 

in Principal Cities 





| | 
You caut Hock 
EXPANSION 


in heating systems... 
— 


So CONNECTIONS Must COMPENSATE 


That’s why Packless® is first and foremost in the design, en- 


gineering and manufacture of seamless metal flexible hose that 


e ABSORBS EXPANSION 
¢ CONTROLS VIBRATION AND PIPE TRAVEL 
¢ DAMPENS NOISE 
¢ CORRECTS MISALIGNMENT 
¢ PREVENTS PIPE DAMAGE 
A complete line of standard connectors, in sizes from \% 
4” I.P.S. are available for immediate delivery. Engineering 


" 


to 


service for your specific requirements is offered at no extra cost. 


Call or write now for special technical bulletins or further 
detailed information. Please give us a general idea of your 
problem so that we may be 
of greater assistance to you. 


Distributors and 
Representatives wanted: 
Some territories still open 


PACKTESS 


METAL HOSE INC. 


730-12 Winthrop Ave., New Rochelle, N.Y. 
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with either or both pistons normally 
open. Available in 14, 34 in. sizes. 
May be used on air, water, oil, any 
fluid not harmful to Navy M bronze. 


Stainless Steel Meter... 

. engineered for close metered con 
trol over corrosive solutions, chemi 
cals which must be kept pure—Nep- 
tune Meter Co.. Dept. HPAC, 19 W., 
50th St.. New York 20. 

Based on company’s positive dis- 
placement principle, with only one 
moving element exposed to liquid. 
Is said to be highly resistant to 
chemical attack, 


over long periods of service. Capacity 


maintain accuracy 


of 114 in. unit ranges 20 to 100 gpm 


for most liquids. 


Thermal System... 

. engineered to resist corrosive ef- 
fects of smoke, gases, electrolytic ac- 
tion of wet bulb water—Powers Reg- 
ulator Co., Dept. HPAC, 3434 Oak- 
ton St., Skokie, Ill. 

Shown is “Heliarc-welded 316” 
stainless steel wet bulb, which is heat 


treated, normalized, polished to elim- 
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Nicholson File Company “job spots’”’ 
hot water supply... eliminates 
bulky tanks and long piping runs 











Here's the space-saving, heat-saving way to boost hot 
water Capacity at amy in-plant location without 


added construction or crowding the boiler room. 


At Nicholson File Company, Providence, R. I.... 

single GENERAL Instantaneous Water Heater, mounted 
on the wall out of the way, delivers plenty of continu- 
ous hot water ‘on the spot” for peak washroom demand 
periods. There are no space-consuming tanks .. . no 
long piping runs, no heat waste. The CF heating unit 
was installed quickly, easily at existing steam lines . 

cost but a fraction of conventional storage tank systems. 


The job-proved economy and efficiency of 
GENERAL Instantaneous Water Heaters can solve 
your water heating problem as well. Use for spot 
installations, booster installations, or complete 


centralized system. Available in wide range of 
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This GENERAL Instantaneous Water Heater Unit is 
mounted on the wall adjacent to Cutting Dept. wash- 
room at Nicholson File Co., Providence, R. 1. Simple, 
compact ... takes little space, yet supplies 96 gpm at 
125°, 5 days a week, for 12 Bradley wash fountains 


capacities to 300 gpm. Heated with live or exhaust 
steam, at 5 to 125 psi, or boiler water. Mail coupon for 
complete information. 


GENERAL FITTINGS 


COMPANY 


TANKLESS AND INDIRECT 
WATER HEATERS AND HEATING SPECIALTIES 


GENERAL FITTINGS COMPANY 

Box I151E, East Greenwich, R. |. 

Please send copy of your new Catalog 61 
NAME 

COMPANY 

ADDRESS 

cITY 
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“beautiful” job ” inate pits where corrosion frequently 


starts, says company. Psychrometer 





& mounting panel has metal parts in- 
of L 


sulated to prevent galvanic action 


*e distributing from occurring between wet bulb 


y : and another exposed metal surface. 
air where —_ 


gh ’ 
ae went “2? Specify the NEW 


lina 
Flexi—Trol 


COMMERCIAL 
MAUI, Strainer... 


.designed for applications requit 


=. REGISTERS and GRILLES Sacer ann 


Watts Regulator Co.. Dept. HPAC, 
Completely Adjustable Lawrence, Mass. 

All brass “Series 137” unit is 
said to be particularly suited for 
keeping regulators clean. Removable 
porous bronze strainer element effec- 


tively strains out particles 0.004 in. 


@ Single and and larger (90 microns), says com- 
Double Deflection > pany. In pipe sizes 14, 3 14, in. 


R- 


Grilles and 
Registers featuring 
completely 
adjustable 


4 directional : Venturi Tubes... 
air control 


For pressures to 500 pst. 


..with stainless steel metering se¢ 
tions—-Vector Vie. Co.. Dept 
HPAC, 433 Old York Rd.. Jenkin 
town, Pa. 

For liquid, gas flow metering. Are 

The attractive appearance of the new Lima Flexi-Trol air said to create low unrecovered pres- 
conditioning line matches the “beautiful” job it does in meeting 


; : ; : sure loss, require short upstream 
air deflection requirements for maximum comfort and efficiency. 


straight run of pipe. Two styles of- 


Y : oe ts fered: complete venturi; insert style 
Features include: adjustable face bars with positive friction ese Sg. 


to prevent accidental movement .. . heavy gauge steel frame, 
resistance welded ...reinforced corners for added strength... 
quiet operation without rattling or whistling ...double overlap 
opposed valves . . . permanent Lima rust-resisting finish in 
neutral tone. Can be repainted if desired. Soldering Rod... 


ws siti 4 ‘ » ..in new flux-cored version—Eutee 
rite today for literature and specifications on the new ; I 11] ( ] 

: : 4 g rs . Dept 
Lima Flexi-Trol Commercial Air Conditioning Line. 7 eldin, oY ~— ©P 


in which metering section fits into 


existing pipe. 


HPAC, 40-40 172nd St., Flushing 
a 58, N.Y. 


COCEZ REGISTER COMPANY “utecRod 157B” is said to be 
high lead 


1796 N. Cable Rd., Lima, Ohio strength, silver bearing, 
fix free alloy for stainless steel, othe 


3 " » A 
= i base metals. Self contained flux per- 


sold exclusively through heating wholesalers and manufacturers 
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we KEMMARD /oincenc/ une 


Costs Less Installed! 


Kennard Corporation planned each unit to be as com- 
plete as possible and “‘job ready’’. No hidden costs 
no loss—no waiting. 





Buy Kennard Engineered Air Conditioning Equipment 
and be sure of a profit. 


Look at thehe east... 


Each Section is Completely Factory Assembled — A big sav- 








ing of field man-hours and done by factory experts. 


Each Section is Self-Supporting— Makes for easy and quick 
bolting together. 

Rugged Frame—For less costly handling and rigging. The 
rugged welded framework gives more strength than the 
bolted pan type. 

Lifting Eyes for Easier Hoisting— This is a big help in many- 
storied buildings, or just rigging in the equipment room. 


Expansion Valves are Factory Mounted and Piped — This 
too represents a big saving on the job. 


All Mating Parts are Factory Fit—The bolt holes are jig 
checked before leaving the assembly line. 


VERTICAL A.C. UNIT Compact Size—Designed for space saving, but the correct 
size for the individual application. 


@ CRATED — Yes, Kennard crates all pieces, not just 
skidded. Proper Crating assures .. . 


Protection against damage in shipment. 
Protection against damage on the job. 
Saves delays. SAVES MONEY. 
®@ Reliable Shipping Schedules — Usually a contractor’s 


biggest headache. Kennard is proud of its record of 
SHIPPING ON TIME. 


wy 
KENNARD CORPORATION 


1817 HANLEYRD. +  $T. LOUIS 17, MO. Representatives in 
All Principal Cities 
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Fig. 3642 


Fig. 3643 


They're ready... 


in 16 size and motor combinations 


Goulds ‘'Close-Cupld’’ Pumps 
for air conditioning service 


Designed especially for air condi- 
tioning systems, these rugged Goulds 


pumps offer: 


Easy installation — Unit assembly. 
Just bolt it down, locate discharge in 
any of 8 positions, connect piping 


and power. 


Compact, ‘close-cupld” construction 
—Saves space, and assures perma- 
nent alignment of rotating parts. 


Mechanical seal— Doesn't leak, or 


bind the shaft, or run dry, or need 


adjustment or maintenance. 


Quiet operation— Balanced, vibra- 
tion-free impeller is only moving 
part driven by ball bearing motor. 
These pumps are available in the 
sizes shown below—in all iron, 
bronze-fitted, or all bronze construc- 
tion. Maximum temperature 212° F. 
Maximum working pressure L100 Ibs. 
Full details and dimensions in Bul- 


letin 624 A-3. 





GOULDS ""CLOSE-CUPLD"’ PUMPS FOR AIR CONDITIONING SERVICE 





Motors 


Capacity (GPM Head (Feet) 





Fig. 3642 


44 to 144 HP 
16 to2 HP 


32 to 58 38 to 118 
70 to 110 36 to 102 





Fig 
4 








3 or 5 HP 


3, 5, or 714 HP 


142 to 182 103 to 142 
250 to 370 72 to 138 














PUMPS FOR 


AIR CONDITIONING 


GOULDS PUMPS, INC. 
Seneca Falls, N. Y., Main Office and Works 
Branches 

ATLANTA, 15 Peachtree Place, N.W 


BOSTON, Room 314, 1330 Beacon St 
Brookline, Mass 


CHICAGO, 53 West Jackson Bivd 

HOUSTON, 2314 Main St 

NEW YORK CITY, Room 1503, 11 Park Place 
PHILADELPHIA, 2099 North 63rd St. 


PITTSBURGH, Room 512 
Bessemer Bidg., 140 - 6th St 


TULSA, 543 East Apache St., P.O. Box 6157 


West Coast Representative: GOULDS PUMPS Western, Inc., 1919 N.W. Thurman St., Portland 9, Oregon 


In Canada: The A. R. Williams Machinery Co., Ltd 


in all principal cities 


Heating, 
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mits good tinning action, provides 
good control when joining. says com 
pany. Deposits are said to have good 
retain 
Available 


in 1,4, : in. diameters 


appearance, hardness, and 


high gloss despite aging. 


cs 


Moisture Indicator... 
..and sight glass combination for 
refrigeration service——Ansul Chemi 
cal Co., Dept. HPAC, 
Wis. 


“Super Dry-Eye” 


Varinette 


designed to en 
able refrigeration service engineers 
or equipment owners to detect basic 
system trouble in earliest stages, pre 
vent breakdowns. With two moisture 
indicating elements—one each for 
fluorinated hydrocarbon refrigerants 
Nos. 12 and 22—plus built-in sight 
glass. With 14, 3g, 14, 5 in. fare 


fittings. 


Hammer... 

...for Pittsburgh lock seaming sheet 
metal ducts—Bell Machine Special- 
ties, Dept. HPAC, 4813 
{ve., Trevose, Pa. 


Tool is said to cut lock seaming 


Tremont 


time of sheet metal duct as much as 
80 percent. “Noiseless Hammer” de 
signed to make perfect seam every 
time without wrinkles or unevenness. 
Will handle any light gage sheet 
metal ducts or 26 gage steel or 0.032 
in. aluminum, says company. Opera- 
tion consists of flattening barrel of 
seamless steel tubing that rolls on 


steel shaft with rubber hand grips. 


Piping & Air Conditioning, June 1957 





DF 


‘Tough Expansion Joint Problem? | 


NX 








Put the Badger Man on the Spot! 


Complex expansion joint problems are 
best analyzed at only one place: your 
office or plant site. It’s there alone — 
where the figuring is going on — that all 
essential data about your proposed instal- 
lation is available. 

And it’s there — on the spot — that 
the Badger Man can assist you. Because 
1. he is a trained engineer; 2. he brings 
to your problem the background of the 
world’s most experienced manufacturer 
of expansion joints.* 


Next time you are confronted with a 
complicated piping layout, severe operat- 
ing conditions, unusual size and shape 
requirements — any complex expansion 
joint problem — put the Badger Man on 
the spot! His services are as close as 
your telephone. 


COMING SOON — Badger Service-Rated Ex- 
pansion Joints. Incorporate revolutionary new 
features developed during three years of in- 
tensive research and testing. Watch for this 
important announcement 


006 


BADGER EXPANSION JOINTS 


BADGER MANUFACTURING COMPANY 
230 Bent Street, Cambridge 41, Massachusetts « 60 East 42nd Street, New York 17, New York 


Representatives in principal cities 


* Badger has been — tough expansion joint problems 
for years — a record unmatched by any other firm. 





Gallaher Air-Vans— approved on all counts 


for Air Force Reserve Training Center at 


General Billy Mitchell Field, Milwaukee 


— 
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In this training center combination of hangar, shops, 
classrooms and office space, one belt-drive and eight direct- 
drive AIR-VANS help to maintain ideal working condi- 
tions at all times. Odors resulting from oils, greases and 
exhaust vapors are held at absolute minimum. Efficient, 
rugged power roof exhausters were needed for this job. 
GALLAHER AIR-VANS were specified and approved. 


. 
a 
> >See as 
x 


Engineers and Architects specify GALLAHER AIR-VANS 

for these vital features ... Patented Scroll Design, air seal- 

off, low silhouette, low noise levels, availability in special 

metals, weatherproof design, corrosion resistant finish, 
150 CFM to 65,000 CFM — certified ratings, and shipped completely assembled, on 
up to 4” S.P. Certified Ratings time, and ready to install. 


\ 


For Further Information The GALLAHER COMPANY 


write... 
4108 Dodge Street Omaha, Nebraska 


Export Office: 306 Poul Bidg., Utica, N. Y. 


Heating, Piping & Air Conditioning, June 1957 





EQUIPMENT DEVELOPMENTS 


type 
2-ply 
develops 


Continued 





service, 

cup 
ahead features 
we'll 


Write us — 


Built for depend- 
a 


able 
more power. 


rugged 
seamless 
Bellows, 


Pipe, Bolt Threading Machine... 
..with new universal die head—Ridge Tool Co., 
Dept. HPAC, Elyria, Ohio. 


Die head. with its two sets of dies. threads ly, to 


INC., DIV. OF HAMILTON-THOMAS CORP. 
EXPORT DEPT., 1010 SCHAFF BLDG., PHILADELPHIA 


DEPT. C-6, HAMILTON, OHIO 


and 
of 
an 


2 in. pipe or conduit. One set threads 14 to 34 in.; 


for increased efficiency and economy. 
send the proof! 


KLIPFEL VALVES, 


New Golden Genie offers many vears’ 


In 


other threads 1, 114, 2 in. Complete *“Ridgid 535” 


machine includes cutting and reaming tools including 


spoilage 


roll type cutoff with self centering, full floating cutter 


actuation 


wheel and five-flute cone reamer with 14 to 2 in. ca- 


a rugged 2-ply 


(double wall) seamless bellows to insure 


Low INSURANCE 


pacity, says company, 


down-time. 


emergency, an exclusive over-ride control 


(optional) permits manual operation. 


and 
damage to process equip- 


forget it! Yes, this new com- 
valve 


dependable 
overheating 
expensive 
oduct 
Profit 


Process 
Pr 
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lator is equipped with 


products 
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long, 


Gearmotors ... 
..engineered for “top efficiency” in slow speed 


Acting 
® Single, Double or 


power applications—Century Electric Co., Dept. 
HPAC, 1806 Pine St., St. Louis 3. 


Units designed for increased dependability, cooler 


Three Way Bodies 
® Wide Temperature 


© Overheat Protection 
® Indestructible Yoke 
Range 


® Direct or Reverse 


operation, maximum wear life, trouble-free service. 
Available with polyphase, single-phase, d-c motors. 
Variety of mounting positions possible, including 
downshaft and tilted shaft, says company. Also, can 
be obtained in open dripproof, dustproef, explosion- 


proof, totally enclosed frames. 








Water Conditioner... 
...designed to prevent, eliminate hard water scale, 


Self-Operating 
TEMPERATURE 
REGULATOR 


corrosion in small boilers (to 30 hp), similar low 
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GIANT ON THE OHIO. Clifty Creek Plant at Madison, Ind., is the world’s largest 
investor-owned power plant—with a 1,290,000 kilowatt capacity. The complex 
air conditioning requirements for this “big job” were met efficiently by General 
Electric Zone-by-Zone method. 


General Electric 


ZONE-BY-ZONE 


Air Conditioning 
chosen for largest power plant 
ever built by industry 


When air conditioning was selected for the giant Clifty Creek power plant, 
the engineers chose General Electric Zone-by-Zone method. Not only 
was this system most economical to install—but its flexibility permits a 
continuing economy in cooling costs. 

General Electric Air Conditioning can be installed step-by-step, if de- 
sired, so that the investment at any time can be kept relatively low. Space 
presents no problem—ceiling-mounted units take no floor space and floor- 
mounted tinits may be stationed out of space. These smartly streamlined 
units are self-contained, trouble-free. And you'lF always go right specify- 
ing General Electric products. 

You owe it to your clients to consider General Electric Zone-by-Zone 
Air Conditioning in economically planning their requirements. General 
Electric Company, Commercial and Industrial Air Conditioning, 5 Law- 
rence Street, Bloomfield, N. J. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


In Canada, Canadian General Electric Co., Ltd., Montreal 


Heating, 


EACH ZONE INDIVIDUALLY 
COOLED BECAUSE EACH UNIT 
INDIVIDUALLY CONTROLLED 


You air condition only the areas you need 
when you need it. 


CONTROL ROOM at base of each of three 
stacks—tallest in the world—adequately 
air conditioned by 2 General Electric 10 
ton Units. Third unit (located out of space) 
serves foreman’s offices. Each of the 3 con- 
trol rooms is air conditioned by General 
Electric Units in a similar manner 


CAFETERIA receives its cooling from a 10 


ton and a 7% ton unit. When area served 
is not in use, Zone-by-Zone Air Condi 
tioners may be turned off without affect 
ing other areas 


LOCKER ROOMS air conditioned by a 3 
ton unit. In addition, all offices and labora- 
tory have General Electric Zone-by-Zone 
Air Conditioning 











CEILING-MOUNTED UNITS take no floor 
space—available in 3, 5 and 7% ton capac 
ities, water-cooled; 3 and 5 ton air-cooled; 
FLOOR-MOUNTED UNITS in 3, 5, 7'2, 10 
and 15 ton capacities. 
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capacity _ installations—Packard 
Water Conditioner, Div. of Packard 
Mfg. Co., Dept. HPAC, 1720 Pru- 
dential Bldg., Jacksonville, Fla. 

Size is 14 in. (414 gpm). Operates 
on principle using no chemicals, re- 
quiring no maintenance, says com- 
pany. Consists of spec ially designed 
housings which cause water to be 
treated to pass through force field 
created by permanent alnico mag- 
nets. This is said to cause change in 
physical structure of dissolved min- 
erals and salts, causing them to re- 
main in suspension or settle out as 


drainable mud. 





Vertical Filing System... 
..for plans and blueprints, with 
“data file” unit mounted—/Plan 
Hold, Dept. HPAC, South Gate, 
Calif. 
| ile shelf holds data and reference ce 
material while “Plan Hold” friction 


type binder holds blueprints below. 


Light Duty Scaffolding... 

.. with “stainless spring lock” fea 
ture—-Carmic Mfg. Co.. Ine.. Dept. 
HPAC, 1745-53 N. Second St., Phil- 
adelphia 22. 

“Saf-T” frames made of high car- 
bon steel to give lasting strength. 
durability, says company. For loads 
to 50 lb per sq ft. Locking feature 
made with built-in ladders, built-in 
coupling pins. With lightweight de 
sign, one man can move entire se 
lion, says company. Made up of four 
parts: two frames, pivoted cross 


braces. 
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Ww, 
4-4 Forged 
Steel Fittings... 





/ 
ibs uc 
Le 
/ 
\ 
a 


in Steam Trap 


Installations 





W-S Forged Steel Fittings are a familiar sight 


around steam trap installations . . 
high pressure steam. Drop-forged from high strength steel, 
W-S Fittings readily resist stresses due to 
pressure, heat, shock and vibration. The W-S line 

includes 2000, 3000 and 6000 Ib. fittings, 3000 Ib. 
forged steel unions, stainless and alloy steel 

fittings and the new W-S Couplets for connecting 
to tanks and pipelines. Both screw-end and socket- 


. especially when it’s 


welding fittings are available to meet your installation requirements. 
Ask for our new Forged Steel Fittings Catalog A-3. 
Write to Dep’t A, W-S Fittings Division, 
H. K. Porter Company, Inc., P.O. Box 95, Roselle, N. J. 





W-S FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 
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CIRCLE CUTTING 
SLITTING 
SHEARING 
ANNEALING 
POLISHING 
SAWING 


Are you 
tamiliar 


with 


HUSSEY 
COPPER 


special mill services? 


Your mill orders for Hussey Copper or Brass 
may specify any of a number of special 
extras including any type of shearing, sawing 
or slitting, circle cutting, various 

degrees of annealing, polishing or certain 
types of fabrication. Take advantage of 
Hussey Special Mill Services to reduce 
operations in your own production. 


C. G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: Pittsburgh 19, Pa. 


7 Convenient Warehouses to serve you 


PITTSBURGH (19) 2850 Second Ave. 
CLEVELAND (3) 5318 St. Clair Ave. 
CINCINNATI (37) 1045 Meta Drive 
ee ....++3900 N. Elston Ave. 
ST. LOUIS (1) Central Terminal Bidg. 
PHILADELPHIA (30) 1632 Fairmount Ave. 
NEW YORK, LONG ISLAND CITY (6)... . .34-39 Thirty-first St. 
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Automatic Reset Timer . 
d-c 
Temperature Control Co., Inc., Dept. 
HPAC, 5200 Pulaski Ave., Philadel- 
phia 4A. 


.iIn new model {utomati« 


Designed for automatic emergency 
generator startup, motor startup, gas 
D-c 


a-( model 


turbine installations. ete. unit 


differs 


only in clutch relay and motor, these 


from company’s 


being wound to accommodate voltage 
of particular application. Operating 
voltages ranging 6 to 250 volts. d-c. 
by unit, says 


can be accommodated 


company. 





Portable Winch Hoist... 

..with 2 ton capacity—Aluminum 
Products, Inc.. Dept. HPAC, Fort 
Lauderdale. Fla. 


Made of high tensile strength alu- 
minum alloy castings, says company. 
Equipped with 25 ft of preformed 
wire rope, permits lift or pull of 12 
ft double 25 ft 


Designed to be easily carried or po- 


line or single line. 


sitioned by one man. 


Bracket, Linkage... 
...arrangement for butterfly valves 

W. S. Rockwell Co., Dept. HPAC, 
200 Eliot St., Fairfield, Conn. 
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Binks cooling towers—a youngster and an old-timer—work side by 
side at Vick Chemical Company, Greensboro, N. C. Tower at left was 
installed 17 years after tower at right which still serves faithfully. 


Vick Chemical Company... 


Supplements 1936 installation 
with second Binks cooling tower 


17 years after their first Binks cool- 
ing tower installation, Vick Chem- 
ical needed additional cooling 
capacity. The dependable perform- 
ance of their existing Type “K” me- 
chanical draft tower was a decisive 
factor in selecting a second Binks 
cooling tower installation. 


New Binks Series 3-B tower 
cross-connected with first tower 


The new Binks Series 3-B cooling 
tower is used for condensing proc- 
ess steam. The old tower is pres- 
ently used for the air conditioning 
system. Each installation is inde- 
pendent of the other but cross-con- 
nected so that each may stand by 
for the other in cases of emergency 


Binks 


EVERVTHING /OK 


lA y 
WAS LA 








or during periods of maintenance. 
Built-in long life 


Case histories proving the depend- 
able performance of Binks cooling 
towers are not uncommon. All parts 
are built to rigid specifications which 
insure long life. And, Binks cooling 
towers are designed for easy peri- 
odic maintenance, a factor appreci- 
ated by those who must do the work. 


For full information 


on Binks complete line of mechan- 
ical and natural draft cooling towers, 
write directly to the address below. 
Binks engineers will gladly study 
your needs and help you select the 
correct tower for your requirements. 


q 


A COMPLETE LINE OF NATURAL DRAFT AND MECHANICAL 
DRAFT COOLING TOWERS AND INDUSTRIAL SPRAY NOZZLES 


Binks Manufacturing Company 


3118-38 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED Gp DIRECTORY 
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SPHERICAL BEARING 
OD ENDS 


Standard unit is said to simplify 
valves’ hookup with automatic con 
trol operators, offer advantages in 
operation, adjustment, maintenance. 
Reduces powel! requirements in close 
control applications, says company. 
For butterfly valves to 48 in. pipe 


size. in accordance with required 


YOU CAN REST ASSURED... “” 


your piping is safe and silent with 
La Favorite Rubber Expansion Joints 


If you are concerned with maintaining high production 
and low overhead, whether on land, or at sea, it is hardly 
necessary to remind you that vibration and thermal 
expansion in your piping system are a threat to both 
production and overhead. 


La Favorite rubber expansion joints eliminate this threat 
quickly, safely, economically and silently. 


© Being of simple design with no moving parts, Indicating Pyrometers eee 
wear due fo friction is ended. _..rédesigned with mirror scales to 
@ Being flexible and corrosion proof, they last cut down parallex effect ssembl) 
longer than other types. Products, Inc., Dept. HPAC, Chester 
@ Being of seamless construction and reinforced land, Ohio. 
for strength, with natural gasket flange faces, Medium resistance units (4 ohms 
leakage at expansion joints also becomes a per millivolt) available in 21 stand- 
thing of the past. ard ranges. Maximum sensitivity 


La Favorite rubber expansion joints are made for unit connected to — thermo 
for all standard and special pipe mie couple is 300 F deg for full scale 
diameters and flange dimensions for Chemical, deflection, says company. Ranges are 


Marine and Power Plant applications. 100 to 100 F up to zero to 3000 


F. Styles available include panel 


For a more complete story on La Favorite's “know-how ~ mounting, portable, bench models. 
in rubber” send for your copy of Bulletin £5. Additional 
personal service is as near to you as your telephone. ; 








Ceiling Diffusers... 


LA FAVORITE 244. % OG. ...in new wide ring model with 


massive, flowing lines—Air Control 


Products. Ine.. Dept. HP ee Coop- 


256! ,Wagaraw Road ¢ Hawthorne, New Jersey lle, Mich 
—— | eTsSviile, ich. 


Heating, Piping & Air Conditioning, June 1957 











“they're easy and simple 
o take care of ” 


Q. 


p 





Mr. Baker*, as Superintendent of Plant and 
Structures of the Newark Beth Israel Hospital, 
you’ve used a good many Yarway Impulse 
Steam Traps in the last 20 years. What, in 
your opinion, are their main advantages? 
The big thing is that they’re easy and simple 
to take care of. In many cases, they can replace 
traps much bigger and heavier. Then, too, 
they seldom give us any trouble. Usually we 
install ’em and forget ’em. When they do need 
service, replacement of the little valve is the 
worst that can happen, and that only takes a 
couple of minutes. 


What do your operating men think of Yarway 
traps? 


Twenty years ago, when the Yarway Impulse 
Trap was introduced as a new idea in steam 
traps, it made sense to me and I ordered some. 
My men, however, insisted they wouldn’t 
work. I finally put on a demonstration on a 
steam leg down in the boiler room, and they 
were convinced. Now they are as enthusiastic 
as I am. 


. How many Yarway Impulse Traps are in- 
stalled around the plant? 

I don’t know exactly. They’re all over the 
place. Certainly over 100. We have them 
throughout the laundry and kitchen, on all the 
steam tables and coffee urns in the cafeterias, 


“This Yarway Impulse Trap on drip line replaced a con- 
ventional trap that needed a platform to support it.”’ 


WAY | 








“Spare parts for a whole plantful take only a corner of a 
cabinet.” 


in the operating rooms and Central Supply on 
sterilizers, autoclaves and stills, in the boiler 
room on fuel oil heaters, high and low pressure 
lines, and on steam line drips everywhere in the 
plant. To service all these, our inventory of 
spares and repair‘parts takes, as you can see, 
only a little corner in a filing cabinet. 

Qa. We notice a few traps of other makes around. 
How do you explain that? 

A. Well, some equipment gets installed with other 
traps on it—but first excuse we get, we replace 
’em with Yarways! 


If you would like a copy of a new, helpful 
booklet, ““The Why and How of Steam Trap- 
ping’ drop a card to 


YARNALL-WARING COMPANY 
107 Mermaid Ave., 
Philadelphia 18, Pa. 





*GEORGE E. BAKER, 

Supt. Plant and Structures, 
Newark Beth Israel Hospital, 
Newark, N. J. 


Q GOOE way to 
Apecify Ateam traps 


OVER 1,200,000 YARWAY IMPULSE STEAM TRAPS ALREADY USED e STOCKED AND SOLD BY 275 CONVENIENT 
LOCAL INDUSTRIAL DISTRIBUTORS e NATION-WIDE YARWAY ENGINEERING STAFF AVAILABLE FOR SERVICE. 


Heating, 


Piping & Air Conditioning, June 1957 


La) 
S) 
) 





S 
; 
® 


Ea 
gia 


~ 


ainiti: 


a] 


Lee 


In the fabulous Americana Hotel, Miami Beach 


Architect, Morris Lapidus 
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— VALVES 
Quietly and Dependably Control 





the Personalized Air Conditioning 
in 475 Guest Rooms 


The 
owned and operated by Tisch Hotels, Inc., 
vidually-controlled air conditioning, 


The nation’s newest luxury hotel, Americana, 
has indi- 
for heating or 
Hill York Sales Corp., 
the air conditioning contractor, selected Jackes-Evans 
Solenoid dependable, per- 
sonalized control of room temperatures. 


cooling, in every guest suite. 


Valves to assure quiet, 


J-E Solenoid Valves have a long and proven record 
in providing positive automatic temperature control 
for circulating chilled and/or hot water systems using 
fan-coil units in individual spaces of multiple room 
buildings. They quietly control flow of water without 


fluid shock or chatter—dependably respond to ther- 
mostat demands. 


Unique J-E advantages include resilient synthetic 


diaphragm .. . no mechanical linkage or impact action 
to cause noise... tight seating with no bubble toler- 
simple design with only two moving parts 


. flexible 


ance... 
.no metal to metal contacts to wear.. 
diaphragm that eliminates clogging. 


Whatever your requirements, for a completely satis- 
factory job specify and use J-E Solenoid Valves. Call 
your wholesaler or write direct today. 


Controls Diutsion 
JACKES-EVANS MANUFACTURING COMPANY 


4427 Geraldine Avenue 


¢ St. Louis 15, Missouri 
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a 


Designated “Model 76” in flush style. and “Model 


(7° in step-down version, unit consists of series of 
wide, concentric rings in new airfoil design. says com 
pany. Anti-smudge outer ring designed to eliminate 


turbulence-caused smudging. With “push-pull” rod 
operated damper with butterfly valve. In 6. 8. 10, 12 


14 Ith, SIZES 





Outdoor Condensing Units... 

-in 2, 3 hp models—Srunner Div., Dunham-Bush 
Inc., Dept. HPAC, 28 Fisher St., Utica, N.Y. 

Weatherproof, high capacity, air cooled, semi-he1 
metic units recommended by company for commercial 
applications zero to 25 F and 20 to 25 F evaporator 
temperature ranges. Units specially designed for r 
mote air conditioning applications also available, says 
manufacturer. Units designed to operate efficiently 


with 120 F ambient air across condenser. 





Forced Draft Packaged Burner... 
. designed to be combined with any type boiler for 
forced draft operation to form automatic “packaged 


boiler-burner unit,” for high or low pressure steam 
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+ — forced draft —— 





COOLING TOWER 


An amazingly efficient tower that combines the simplic- 
ity of natural draft towers with all the efficiency of a 
forced draft tower. 

xX no moving parts! 

< installs easily...anywhere! 

KX compact... attractive! 


xX COST LESS! 


Available sizes match all self-contained air conditioners 3 to 25 tons 


Meet Jetty 
n real cool 


guy! 





/ 


A few areas are open for 


ENGINEERING CO 
, Manufacturer's Representatives. Right 


321 West Douglas 


now write for information 
Wichita, Kansas 





























Unfortunately, your old pumps 
can’t grow as your business 
grows. If you need more 
pumping, it can only be done 
through bigger pumps or more 
pumps. 

The Fairbanks-Morse line 
provides the right pump for every 
industrial application—air conditioning, 
refrigeration, heating, transfer, booster 
service, casting washers, fire protection, 
coolant circulation and, of course, just plain 
industrial water supply. 

Call your Fairbanks-Morse Field Engineer 
today, or write Fairbanks, Morse & Co., 
Dept. HPA-6, 600 So. Michigan Avenue, 
Chicago 5, Illinois. 





FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





PUMPS @ SCALES © DIESEL LOCOMOTIVES AND ENGINES @ ELECTRICAL MACHINERY 
RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 
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Ray Oil Burn 
er Co., Dept. HPAC, 1301 San Jose 


fve., San Francisco 12. 


or hot water heating 


With maximum rated capacities 
90 to 750 developed output hp. Burn- 
er specifications may be selected to 
burn any grade fuel oil, high or low 
pressure gas, or combination units 
burning either oil or gas, says com- 
pany. Unit includes burner, _ belt- 
driven forced draft fan with speed 
adjustments, windbox with integral 
retractory. wired and enc losed con- 
trol cabinet, ignition and electronis 


safeguard system. 


Gas Wall Heater... 

...for apartments, motels—H. C. 
Little Burner Co., Inc., Dept. HPAC, 
San Rafael, Calif. 

“Safti-Vent” available in new thin 
model designed to fit compactly un- 
der windows. Is said to be safe from 
room contamination resulting from 
combustion chamber sealed from 
room air. For through-the-wall in- 
stallation. Rated 16,000 Btu. Oper- 
mixed, manufac- 


ates on natural, 


tured, propane gases. 


Suction Filters... 
...for permanent installation in line 
sizes 14 to 154 in. OD—Mclntire 
Co., Dept. HPAC, Livingstone, N.J. 
Utilize company’s formed felt filter 
elements. Recommended by manufac- 
turer for protection of refrigeration 
machinery. Five micron filter is said 
to hold back particles much smaller 
than will pass through regular 100 


mesh screen. + 
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Poll Shows Swing to Copper for Drainage Systems 








Hundreds of plumbers throughout the country time and money-saving suggestions and detailed 
were recently polled for their opinion of copper information on Anaconda Copper Tubes and Fit- 
for drainage systems. The vote for copper was tings for Sanitary Drainage Systems, —WH 
practically unanimous. A few of the returns are re- send for Publication C-33. Address: 
produced above and the quotes around them are The American Brass Company, 
representative of the other comments sent in. Waterbury 20, Conn. In Canada: 

Use copper on your next job and see why it saves Anaconda American Brass Ltd., New 
time, is easier to install and makes a better job. For Toronto, Ont. 








- ANACONDA’ copper Tubes arid Fittités 
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» AIR CONTROL SYSTEM—New 
6 page bulletin, describes system de- 
signed to eliminate air trouble in hot 
water heating plants. “Airtrol Sys- 
tem” available for all boilers, com- 
pression tanks, regardless of size, 
says company. Bulletin covers instal- 
lation details, sizes and dimensions. 
operating instructions. Bell & Gossett 


Co., Dept. HPAC, Morton Grove, Ill. 


o BARREL PUMP Controlled vol- 
ume barrel pump covered in 2 page 


bulletin No. 


advantages of 


1256. Literature cites 
pump in combined 
pumping and metering of toxic or 
corrosive chemicals from barrels o1 
Includes specifications, di 
mensions. Milton Roy Co., Dept. 
HPAC, 1300 E. Mermaid Ln., Phila- 
delphia 18. 


drums. 


Registers 


>» BRAZING RINGS—Engineering 
data sheet No. 19 describes “Nicro- 
braz” brazing rings for stainless and 
high alloy steel tube assembly work. 
Covers features, advantages of rings; 
discusses their applications. Wall Col- 
monoy Corp., Dept. HPAC, 19345 
John R. St., Detroit 3. 


>» CENTRIFUGAL COLLECTORS 

Folder on centrifugal collectors de- 
scribes two new design types, ex- 
plains range of industrial applica- 
tions for each in air cleaning and 
dust collection through centrifugal 
force. Specifications for 41 different 
sizes included, as well as dimensional 
drawings. Kirk & Blum Mfg. Co., 
Dept. HPAC, 3120 Forrer St., Cin- 


cinnatt 9, 


>» CHEMICAL FAUCET—Stainless 
steel faucet designed for safe dispens- 


fluids 


described in 2 page flyer. Literature 


ing of flammable. corrosive 
contains cutaway and in-use photo 
eraphs of unit, describes its advan- 


tages, method of operation, applica- 


tions and design and _ construction 
features. Economy Faucet Co.. Dept. 
HPAC, 12 New York Ave.. 


Vewark. 


>» CONTROL TRANSFORMERS 

Normal reactance type control trans- 
formers, designed to supply various 
low voltages from 115, 230, 460 or 
575 volt circuits, described in 4 page 
catalog 956. Includes des riptions, 
cited uses, dimensional drawings and 
tables. Hindle Transformer Co., Inc., 
Dept. HPAC, Woods Church Rd., 


Flemington. N.J. 


» CONTROLS 


new 1957 catalogs. One covers heat- 


Company offers two 
ing and air conditioning controls, 
while other details cooling and ait 
conditioning controls. Featured in 
both is “Rimset” thermostat, avail- 
able for heating only, cooling only, 
or combination heating-cooling. Penn 
Controls, Inc., Dept. HPAC, Goshen, 


Ind. 


TOn ERS Line ol 


cooling towers in ca 


» COOLING 
“Flow-Mizer” 


where it shows! 


REGISTERS 


must be functional, of course. 


and GRILLES 


But today’s standards in decor 


require more than performance. Stainless steel trim calls for stainless steel 


accessories, wood paneling for bronze, aluminum must have aluminum for 


harmony. 


Because Stewart has the know-how and artistry to produce in special 


metals, we can offer our standard directional-type outlets in all-stainless steel, 


all-bronze, all-aluminum, chromium plate, etcetera. 


Our representatives, or home office, will 


be pleased to supply information for spe- 


cific applications. 


-ompany, ine. 


», Now Jersey 





Heating, Piping & Air Conditioning, June 1957 





GOWN Present 
the NEW ANGLE 


tn Alr- Cooled Condensers 





built-in Sens GON 
Reduces Cost _ moatntains proper head pressures 


and Simplifies BOHN engineers have developed a winter controlled air-cooled 
° condenser equipped with built-in sensitizer to maintain 
Installation 


head pressures when outside air temperature drops. . . eliminate 
hand valves in the control system . . . simplify piping. 
Cost of extra valve and installation expense is avoided. Further cost 
reduction is achieved by designing for simple multiple circuiting. 
Of finest quality, new BOHN air-cooled condensers are economically priced. 
They offer sturdy, rust-resistant construction in grained aluminum 
cabinet housing . . . trustworthy capacity ratings . . . famous Betz coils... 
fans which operate quietly . . . life lubricated ball bearing motors 
with thermal overload protection. 


Read full details on the NEW ANGLE in air-cooled condensers. 
Reserve your free copy of the new BOHN CATALOG BU-1. 


Monutfocturers of Commercial 
Retrigerotion. Industrial Air 


Londitioning and Special Heat 
Transfer Surface 





DANVILLE, ILLINO/S 


BOHN ALUMINUM & BRASS CORPORATION + BETZOIVISION + DANVILLE. LLINO/S 
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ef IOP 


why you need 


Thermaflex 


for top performance and 
time and money savings 


What is Thermaflex? 
An extremely lightweight, flexible 
ducting made of a spring steel 
wire helix covered with a three-ply 
laminate of woven fiber glass and 
metallic sheeting. 


What are its applications? 
Thermaflex is designed to supply 
air at temperatures ranging from 
O°F. to 250°F. It is mainly used as 
a connector between main lines 
and diffusers or sound boxes in 
high and low pressure air-condi- 
tioning systems. 


Is it flame resistant? 
Thermaflex will stand 1200°F.* 
without any sign of combustion or 
melting. The covering used in its 
construction is approved by Under- 
writers’ Laboratories, Inc. 


What about installation? 
It installs faster than rigid ducting 
at savings up to 32%, One man 
can do the job without special 
tools, fittings or elbows in just a 
few minutes. 





What pressures will 
Thermaflex handle? 
25 psi, which is 5 times the mini- 
mum standards of the New York 
Board of Standards and Appeals. 


How flexible is Thermaflex? 
It takes tight bends with a radius 
equal to half its own diameter 
with practically no decrease in 
cross-sectional area. 

How long will it last 
in service? 
Much longer than rigid metal 
ducting. It is impervious to mois- 
ture, rust, rot, fungus and mildew. 


How is Thermaflex sold? 
In a wide variety of diameters in 
standard 12-foot lengths that can 
be easily spliced or cut for long 
or short runs. 


How can | make sure 

that Thermaflex will 

solve my problems? 
Write to Dept. 76 for more in- 
formation. Our engineers will be 
glad to put their experience to 
work for you. 


*As approved by the New York Board of Standards and Appeals. 


glexible Typing 
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GUILFORD, CONNECTICUT e 
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pacities 20 to 175 tons covered in 
8 page catalog No. 361. Capacity 
selection data presented in tabular 
form. Includes graphic data on pump 
and nozzle performance, engineering 
specifications, elevation drawings. di 
mension tables. {cme Industries. 


Ine.. Dept. HITPAC, Jackson, Mich. 


>» DUCT SYSTEM—*Ceramiduct” 
heating duct material for radial and 
perimeter heating described, illus 
trated in 8 page brochure. Litera 
ture includes specifications, design 
information, instructions for laying 
and jointing. Manufactured — by 
Straitsville Brick Co., New Straits- 
ville, Ohio. Copies available from 
Harry O. Donnelly Co., Dept. HP AC, 
34 Frank Blvd., P.O. Box 5285, Ak 
ron 13, Ohio. 


>» DUST CONTROL—Four-company 
report on How to Control Dust and 
Save Money in the Manufacture of 
Building Materials illustrates how 
manufacturers have used cloth-tube 
type dust collectors to save cost 
through product recovery, improved 
quality control, increased productivi- 
ty of workers. Wheelabrator Corp.. 
Dept. HPAC, Mishawaka, Ind. 


>» ELECTRIC THERMOST AT—Bul- 
letin RT-804 contains diagrams, in 
formation concerning installation and 
application of “Model El” electri 
thermostat for use in refrigerating, 
ventilating, alarm systems. Unit 
available in temperature ranges to 
800 F. Robertshaw-Fulton Controls 
Co., Dept. HPAC, 110 Ek. Otterman 


St.. Greensburg, Pa. 


>» ELECTROMAGNETIC CON. 
TROLS—Company has issued seven 
new electromagnetic control catalogs. 
By number, these are: 57-S1, auto- 
matic transfer switches; 57-S2, re- 
mote control switches; 57-53, mag- 
netically held contactors; 57-S4, re- 
lays: 57-S5, a-c and d-c solenoids; 
57-S6, electric plant controls; 57-S, 


complete control catalog. Automatic 
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OVERHEAD 


OR 


Ric-wiL offers the 
COMPLETE quality line of 


prefabricated piping systems 


Ric-wiL factory prefabricated piping systems, timed to your schedule and shipped 
directly to the job site, can save you valuable time and money. Insulated units are 
available for steam, hot water, oil, other viscous fluids, process liquids and refrigera- 
tion lines... and remember... Ric-wiL is the quality system of exceptionally high 


mechanical strength and thermal efficiency. 





Type J 
—" (Jacketed) 
ni 


Low 
Temperature 


Type UL ; ‘ 
- af Units 











Quality ing Systems... een 
. « » of Exceptionally High Thermal Efficiency Weite for @ 


P \. 
\C Wi ertraseicarco INSULATED PIPING SYSTEMS eae - 
2 ot new Kic-wi 


Catalog... 





BARBERTON, OHIO 
In CANADA: THE Ric-wil COMPANY OF CANADA LIMITED 


Ne 
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Yes, Dart Unions fit tighter and last longer because their two bronze 
seats are precision ground to a true ball joint. You get a drop-tight 
connection without straining arm, wrench or union. What’s more, 
a Dart uncouples just as easily. Ask your supplier. 


QUICK FACTS 


Extra wide bronze seats resist pitting and corrosion. 


@ Nut and body of air-refined, high test malleable iron are practically 
unbreakable 


@ Heavy shoulders can withstand the toughest wrench abuse 


@ Each Dart is individually vacuum-tested 





DART UNIONS Products of DART UNION COMPANY PROVIDENCE 5, R.!. 


GENERAL 
SALES 
AGENT 


_ Zellaelelal < COMPANY 


393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 


BRANCHES: NEW YORK 3 
PITTSBURGH 22 * BOSTON 10 * ROME, GEORGIA 


AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR 
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Switch Co., Dept. HPAC, Florham 
Park, N.J. 


> FILTER-DRIER—New 12 page 
bulletin No. 40-10 covers application, 
installation, capacities, specifications 
for “Catch-All”  filter-drier. Gives 
facts about decomposition of refrig- 
erant oils, acids in refrigeration sys 
tem. Sporlan Valve Co., Dept. 
HPAC, 7525 Sussex Ave., St. Louis 


us 


» GASKETS, PACKINGS—New 48 
page catalog contains information on 
industrial gaskets, mechanical pack- 
ings, boiler gaskets, packing hooks, 
other products. Engineering — sec- 
tion includes gasket recommendation 
chart, material comparative cost 
graph, gasket fault elimination chart. 
mechanical formulas, decimal equiv 
alents table. Rhopac, Inc., Dept 
HPAC, 3425 Cleveland St., Skokie 


il. 


>» HEATING—New 8 page form No. 
59627 describes “SelecTemp” heating 
system. Cited feature of system is 
modulated thermostatic control of 
temperature in every room. [ron Fire 
man Mfg. Co., Dept. HPAC, 3170 
W. 106th St., Cleveland 11 


>» INDUCED DRAFT FANS—New 
| page bulletin No. SI-102 illustrates 
describes “Spid” induced draft fans 
designed to eliminate tall stacks, re 
quire minimum maintenance, operate 
quietly, install quickly. Includes con 
struction features, installation sugges 
tions, sample specifications dimen 
sions. Chicago Blower Corp., Dept 
HPAC, 9867 Pacific Ave., Franklin 
Park, Ill 


>» METERS—Industrial 


bulletin 566 revised to help user sé 


metering 


lect best meter-register combination 
for industrial liquid metering job. 
Arranged in chart form, subjects 
covered include: how meters save: 


list of liquids that can be handled: 











This picture shows you 


26 Ways to Save Time, Labor and Money! 


Every Dresser Coupling and Compression Fitting is a way to save money — 
no threading, no exact pipe fitting, no welding, no grooving, no caulking. 
(And there are 26 of these money savers in this piping setup alone.) 


Take those five Style 65 Dresser Compression Fittings, for instance. You 
simply stab plain pipe ends into the fittings and tighten the end nuts. 
Time: about 30 seconds per joint! 

Or take the twenty Style 38 Dresser Couplings (and one Style 40). 
They’re wrench-installed in only two man-minutes per bolt! 

For a full range of sizes and shapes ... save time, save money 


. see your nearest piping supplier. 


DRESSER. 


Dresser Manufacturing Division, 79 Fisher Ave., Bradford, Pa 
In Canada: Toronto and Calgary 
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QUICK ACTING 
POSITIVE SEAL 
LIGHT WEIGHT 
LOW COST 


KEYSTONE 
Veclves 


are the answer to the. increasing 


a, 


demand for a valve positive in its 


Zz 
% 


function under any condition and 


where space and weight saving is a Z 


factor. 


- 


PRESSURE RATING— Keystone Stan- 
dard Valves 1” through 20” rated 
150 p.s.i.; valves 24” through 48” 


rated 125 p.s.i 


KEYSTONE Valves shut off completely against low pressure or vacuum 
or full rated line pressure. They are recommended for use on pressure 
or vacuum handling liquids, gases, dry materials and slurries 
Other proven 


monia, bromine, beer, catalyst, condensate, 


applications are acetylene, air, acids, alcohol, alkalis, 
cement (dry or slurry), 
low pressure steam, paper stock, river wo'er, sea water, vacuum dust 
and vapor accumulations, edible oils, hydrocarbon gases, lube oil, 
salt water disposal 


gasoline, cooling water for condensers and turbines, 


systems, soap, cae, molasses, and many other services too numerous 


to mention. 

LOW MAINTENANCE — the seat can be changed on the job site in a 
few minutes with the use of simple hand tools. It is not necessary to 
grind, lap, or do other machine work to replace a KEYSTONE Valve seat. 
Write for complete information. KEYSTONE specialists 

with valve “know-how"’ can help with your flow 
control problems. 


KEYSTONE VALVE CORP. 


P. O. BOX 6716 
5325 KIRBY DRIVE HOUSTON 5, TEXAS 


REPRESENTATIVES IN VARIOUS CITIES THROUGHOUT THE WORLD 
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construction details; register types; 
sizes of meters. Veptune Veter Co.. 
Dept. HP 1C, 19 W. 50th St.. Neu 


York 20. 


» PACKAGED INDUSTRIAL Hl 
VIDIFIERS 


9] covers 


Two page bulletin No. 
packaged 


industrial humidifiers, designed to 


*“Herrmidifier” 


regulate humidity automatically, re- 
duce shrinkage and waste, control 
static electricity, improve plant. at- 
mosphere. Includes table of recom 
mended humidities, temperatures for 
various industries. Herrmidifier Co. 


Dept. HP {C. Veffsville, Pa. 


> PIPE 


cal applications of 


Design, construction, typi- 
“Fluoroflex-T” 
pipe described in 4 page bulletin. 
Processed from Teflon resin and 
glass fiber, pipe is said to be chem- 
ically inert. fractureproof, Bulletin 
lists specific ations for standard 
“R6000" pipe; includes’ drawings, 
specifications showing how pipe can 
be incorporated into existing piping 
systems. Resistoflex Corp., Dept. 


H}PAC, Roseland, N.J. 


» PIPE INSULATION—Pipe Insu- 
lation News is 4 page quarterly car- 
rying articles dealing with problems 
of insulating underground hot pipes. 
Discusses uses of “Gilsulate” insula 
tion. American Gilsonite Co.. Dept 
HPAC, 134 W. Broadway, Salt Lake 
City 1. 


> PIPING—How Piping is Fabri- 
cated is title of new 16 page bro- 
chure. Literature illustrates compa- 
ny s equipment, materials and proc- 
esses, services. Flori Pipe Go. Dept. 
HPAC, 601 E. Red Bud, St. Louis. 


> Pl VW PS—Designed to aid selection 
of right corrosion resistant pump for 
applications to 350 gpm, 20 page 
manual CE-55 presents comparative 
data for four types of pumps. Molded 
hard rubber centrifugal pumps, rub- 
ber lined centrifugal pumps, “Ace 


Jabsco” (neoprene impeller) pumps, 
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delivers this magazine... 


hedides an address and a postage stamp ? 


~ 


<< 


_— 


Postage and mailing names are both pretty easy to come by 
But it takes more... MUCH more... to get a magazine read 
What then? One thing alone: EDITORIAL VALUE. And 
that’s why HP&AC goes all out to give a full measure of worth 
each issue to its subscribers — the engineers and contractors 


who purchase-control the industrial-large building market's 


vast product requirements. As a 100% paid (ABC) publica 


tion, it simply must. 

Every issue puts our editorial staff to the test, for the fact 1s 
always there: Our product is for sale. 

So how does HP&AC stack up? It has the largest circulation 
and the only fully paid circulation in its field . . . more adver 
tising by nearly 2 to | from more advertisers . more editorial 


pages by far. Enough said? 
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2% ) Ss included. Capacity 
work— ul pumy in | 

No Guess charts, specification data assist in se- 
lection. American Hard Rubber Co.. 


Dept. HPAC, 93 Worth St., Neu 
York 13. 


For Properly Balanced 


Installations 


>» PVC VALVES, FITTINGS—Line 
of polyvinyl chloride valves and fit 
tings described, illustrated in 16 page 
bulletin. Literature presents 4 pages 
of application tables on performance 
of normal and high impact types de- 
signed for handling about 315 differ- 
ent fluids that attack other materials. 
Walworth Co., Dept. HPAC, 60 FE. 
l2nd St.. New York. 


. RADIATION Finned radiation 
and enclosures for commercial, in- 
dustrial uses covered in 20 page cata- 
log FT-55. Describes 15 basic heat- 
ing elements and “F” sloping top, 
“E” flat top, “Sil-Vector” and “Sil- 
N-Wall” enclosures. Rittling Corp., 
Dept. HPAC, Rittling Bldg., Buffalo. 


>» RECIRCULATING COOLING 
WATER SYSTEMS—Technical pa- 
PORTABLE TEMPERATURE-HUMIDITY RECORDER 1. <0 33). picticu rosine! 


Recirculating Cooling Water Sys- 


HELPS YOU SELL, SERVICE AND INSTALL! tems, describes common problems of 


slime and algae in systems, points 
out how deposits of biological origin 
4 i “eS e > » . he , ‘ . R 
here's ai need gamble when you can b¢ i "Oe Samer can interfere with heat transfer. Dis- 
sure. The Bendix-Friez* Portable ‘Temperature 
and Humidity Recorder has taken the gamble , 
out of air conditioning and refrigeration instal- proper toxicant included. Betz Lab- 
lations. It gives you a permanent record of all oratories, Inc., Dept. HPAC, Gilling- 
temperature and humidity fluctuations on a | lc. ‘= ham and Worth Sts., Philadelphia. 
single chart. You don’t have to estimate the 
problem—you can know exactly what conditions ? 
you are dealing with before any installation is * RE FRIGERATIO VN PROD. 
> ‘ iti i “Oves e€ operating The Bendix-Friez Hygro-Thermo as ‘ 
begun. In addition, | at ane ~ th . I ‘ graph (above), for more permanent UCTS New bulletins. by number. 
efficiency of your equipment after it is installed installations, is a superior temper the follow: C1lA. tl 
a Se ih ees sessile Re ae ature and humidity monitor, built cove! ie tollowing: vLLA, tube 
Che Portable Recorder is an exce llent se lling er a Gas dine ae 
tool, too. Installed for a short period in a 
prospect’s plant, it will provide information to help you explain just why hangers, van hangers; G-15, liquid 
your equipment is needed, as well as the precise type of equipment required indicators (sizes through 5% in.); 
for the job tn ‘ 
G-17, driers (cartridge type shells ] 
Completely automatic, the Recorder does not need wet bulbs, wicks or — YI 
psychrometric tables and is built for 10-hour or 30-hour continuous oper- 
ation. Write for our brochure “‘Bendix Tools for Heating, Refrigeration and driers (1/6 hp to 10 ton capacity). 
Air Conditioning’. Address 1494 Taylor Avenue, Baltimore 4, Maryland. McIntire Go., Dept. HPAC, Livings- 


*REG. U.S. PAT. OFF. 
ton, N.J. 





cussion of control agents, selection of 


clamps, mounting brackets, strap 


to 120 ton capacity ) ; G-18, filter- 


° a ae REFRIGERATION VALVES 
Friez Instrument Division A 16 page form W-4-S, section 


M. is condensed refrigeration valve 
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aby, New Agowach ta /byeciton 
MAINTENANCE-FREE 





IN ALL NEW NEMA FRAME SIZES 


Slash maintenance costs and eliminate costly inspection and lubri- 
cation programs with Lima Motors in NEW NEMA frame sizes. With 
lubricated-for-life DOUBLE-WIDTH ball bearings, solid die cast 
aluminum rotors with dual integral fans, and Mylar insulation . . 
Lima gives you higher full-load speeds with the most complete 
motor protection available. Install these new Finest Quality Lima 
Motors—and forget them. 

Lima now has in production all ratings in new / NEMA frame sizes 
182 through 326U. Get complete details on Lima's new NEMA 
maintenance-free motors from your Lima Representative now! If 
he is not already cailing on you, his name and address will be 
found in Thomas’ Register, MacRae’: s Blue Book or Conover-Mast 
Purchasing Directory. 

Of course, Lima will continue to eroduce regular NEMA frame 
sizes 66 to 505 (3 to 150 H.P.), re the latest advances 
in motor design. 


SINGLE-WIDTH 
UNPROTECTED 


» F 
ms. 
i 
. e 
— 


DOUBLE-WIDTH 


FULLY PROTECTED 
edema 








Open and unprotected 
motor bearings subject to 
contamination and must 
be inspected and lubri- 
cated frequently. 


Sealed and protected— 
Lima's DOUBLE-WIDTH 
pre-lubricated motor 
bearings require no -at- 
tention—just put the 
motor to work and for- 
get it. 





FIRST...FOR MOTORS... 


Sete 





-DRIVES...SPEED REDUCERS 








W RECENT TRADE LITERATURE 
) you can stock tual 


catalog illustrating. deseribing com 


ONE CHECK VALVE pany’s standard and special type 


valves, filters, driers. Contains new 


e capacity ratings, new data on im 

any and all requirements 4 lees dies. ar Cea 
al Div., Controls Co. of America, Dept 

HTPAC, 2450 N. 32nd St... Milwaukec 


¢ 


* REGULATORS—Line of high 


pressure gas regulators described in 
‘ 
‘ 


} page bulletin No. 1024-6. Feature 
of revised bulletin is page of descrip- 
tion, illustrations of recently intro- 
duced high pressure “141” regulator, 
designed to withstand momentary 
overloads as high as 1000 psi on out- 
let side. Meter and Valve Div., Rock 
well Mfg. Co., Dept. HPAC, 400. N 


Lexington Ave., Pittsburgh 8 


>» SEAMLESS, WELDED PIPI 
Data folder on steel piping contains 
two tables. One table lists dimen- 
sional data for 16 sizes 14 to 8 in. 
nominal size for six different weight 
schedules showing OD, ID. wall 
thickness. weights per foot. Other 
table covers ASTM and ASME spec i- 
fications, showing title, grade, type, 
analysis for various carbon, alloy, 
This DURABLA check valve unit, added to stainless steel pipe used for high tem- 
any standard fitting (such as the reducing perature, high pressure, other serv- 
coupling shown above) gives you a complete ioe Suliies Mindi Din Mat. 
check valve suitable for ANY service. With cock & Wilcox Co. Dept, HPA 
a few of these units in stock you are prepared eg — ? 
for any emergency. Beaver Falls, Pa. 
Because DURABLA check valves will oper- 
ate in any position, they can be installed with- ae ae 
out aie existing lines. Made of stainless » STE J M, LIQUID CONTROL 
steel, they will handle practically any liquid, VALVES—Condensed catalog No. 
gas or air—at all temperatures and pressures. 57 describes over 50 products in 
DURABLA check valves are available in companys line. Covered are pres- 
seven standard line sizes, from 4” to 2”. Ask sure, temperature regulators; sole 
your distributor for complete information or noid, diaphragm, motorized, float 
write us direct. . 
DM-1 valves; pressure reducing, flow con 
trol, safety, relief valves; strainers. 
O. C. Keckley Co., Dept. HPAC, 
3402 Cleveland St., Skokie, Il. 


>» STEAM PURITY—Technical pa 
per No. 135, Conductivity Versus 
Sodium by Flame Spectrophotometer 


in Steam-Purity Studies, presents re- 


DURABLA MANUFACTURING COMPANY 


114 LIBERTY STREET + NEW YORK 6, N. Y. sults of laboratory and plant work 


to indicate that sodium is valuable 


in evaluating steam purity. Betz Lab- 
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The Answer To Your 
Corrosion Problems 





CORROSION-RESISTANT TYPES 


TY PE CT In damp or corrosive lo 
cations where a mode rate degree ot me 
chanical protection to the tubes is re 


quired, as in troughs or attached to 


a# 


ini 
dts 
" vr 


sheltered building surfaces as support- 


ing means, the first construction illus 





trated is recommended. It employs a 
tough. corrosion-resistant polyvinyl 
chloride thermoplastic sheath, resistant 
to water, acids, alkalies, oils and most 
chemicals, applied over ¢ ABI | D cop- 
per™ tubes. The sheath will not support 


combustion 


TYPE CTA gives corrosion protection to 
the tube, and the galvanized steel armor pro 
tects the tubes and polyvinyl thermoplastic 
sheath from mechanical injury during and 
after installation Recommended for direct 
burial in concrete or pulling into underground 
conduits 


TY PE ( AT vives corrosion protection to the 
ralvanized steel armor as well as the tubing. Rec 
ommended where the polyvinyl thermoplastic sheath 


will not be subject to mechanical injury. 


TYPE CTAT—Combining the advantages of 
Types CTA and CAT, the fourth type illustrated 
has the polyvinyl chloride thermoplastic sheath 
both under the armor and over the armor, thus 
providing maximum mechanical and corrosion pro 


tection 


4 
1// these corroston-reststant types can he fur : 
a 


nished with aluminum, steel or polyethyle ne tubing Plastic Coated Single Tubes, copper or alu- 
minum, should be used to give corrosion pro- 
tection to all single lines up to the final tube 
fitting, where trouble from corrosion may oc- 
cur. 


and up to 37 tube § 


Send for Bulletin 356-1 giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 











Heating, Piping & Air Conditioning, June 1957 





SPIRAL 


Lockseam 


Specified More 
And More In 
High Velocity Air 
Movement Systems 





Rigidly constructed Spiral “Lockseam” 
Pipe by United Sheet Metal Co. is fast 
replacing longitudinal-seam pipe in high 
velocity systems. Seams are locked by a 
strong 4 ply lockseam . . . pipe interiors 
ore smooth. Rigidity derived from this 
unique construction results in greater 
strength, faster installation and reduced 
job-site costs. 

Sizes And Standards For 

High Velocity Air— 

© 26 gage zinc-coated steel—diameters 
3” through 8” © 24 gage steel— 
9” through 22” © Standard length 12’ 
—lengths to 20’ if required @ Available 
in any specified metal 20 to 30 gage. 


PROVEN IN OPERATION 


United's Spiral ‘‘Lockseam’’ Pipe has been 
specified and recently installed in over 
400 major building projects . . . including 
hospitals, mines, government, university 
and commercial buildings, and churches. 


Write For Free Catalogue 
Showing Detailed Specifi- 
cations And Applications 


f] {1 MATCHED FITTINGS 
“T] AVAILABLE FOR 

Ty EVERY SPIRAL 

[ [PIPE DIAMETER 


UNITED 


Sheet Metal Co. 


543 S. Drexel Ave., Columbus 9, Ohio 


272 


RECENT TRADE LITERATURE 


Continued 





oratories, Inc.. Dept. HIPAC, Gilling 
ham and Worth Sts., Philadelphia 


>» STEAM TRACED PIPE—Six 


page folder describes “Unitrace” 


which combines piping, steam trac- 
ing in one unit. Covers four new 
sizes, new shape. Contains specifica- 
tion tables, charts for determining 
support spacing. Aluminum Co. of 
{ merica, Dept. HPAC, 790 Alcoa 
Bldg., Pittsburgh 19. 


>» STEAM TRAPS—Bulletin No. 
154 is condensed buying guide for 
company’s line of “Super-Silvertop” 
steam traps. Contains specifications, 
capacities, sizes, pressures, weights, 
list prices for all principle types. 
Construction, operation of units de- 
scribed. V. D. Anderson Co., Div. 
of International Basic Economy 
Corp., Dept. HPAC, 1935 E. 96th 
St., Cleveland 2. 


Bulletin T-1746 


Series 40” im 


>» STEAM TRAPS 
describes “Yarway 
pulse steam trap designed to handle 
heavy condensate loads. Covers op- 
eration, gives sizes and capacities, 
lists typical applications, shows di 
mensions and weights. Yarnall-War- 
ing Co., Dept. HPAC, Chestnut Hill, 
Philadelphia 18. 


» TANK HEATERS 


bulletin designed to aid in selection 


I ngineering 


of proper “Hydro-Flo” tank heate1 
or tank-and-heater combination. De 
signed to help solve heating engi- 
neering problems, bulletin combines 
temperature factor table with capaci- 
ty curves and list of dimensions, sur- 
face areas, tables of ratings for tank 
heaters. Bell & Gossett Co., Dept. 
HPAC, Morton Grove, Il. 


>» TEMPERATURE CONTROLS 

Four page bulletin F-2287-4 discusses 
application of “Electrionic” tempera- 
ture controls for heating, ventilating, 
air conditioning. Explains features, 
functions, advantages. Components, 


accessories used in various systems 


Heating, 




















HOW’S YOUR MILEAGE? Because you need 
so much air to live, you have to figure in terms 
of gallons you need to travei a mile, instead 
of miles per gallon. Walk briskly and you can 
breathe as much as 365 gallons of air... 
run and you can use up as much as 600 gallons 

. every mile. So it’s important that the air 
you breathe is clean ...a job well done with 


Air-Maze filters. 





BAD AIR GETS FRESH START! Air-Maze air 
filters keep damaging dust and grit out of 
hotels, office buildings, stores—wherever clean 
air is required. Available in a large variety 
of types and sizes including unit panels, rotat 
ing curtains and self-washing electrostatic 
precipitators 





_ 


KEEPS FIREMEN OUT OF KITCHENS! Air-Mazc 
Greastop filters snatch dirt and grease drop- 
lets out of the air, help to prevent fire hazards 
in commercial kitchen exhaust ducts. It’s 
one of hundreds of filter types designed by 
Air-Maze — the filter engineers. 


FOR AIR CONDITIONING AND VENTILATING 
EQUIPMENT, ENGINES, COMPRESSORS or any 
device using air or liquids —there is an 
Air-Maze filter engineered to solve each filter 
ing problem. For new all-line catalog, write Air 
Maze Corporation, Dept. D-2, Cleveland 28, O. 


Re A758 


The Filter Engineers 


AIR FILTERS © SPARK ARRESTERS © LIQUID FILTERS 
SILENCERS © OIL SEPARATORS © GREASE FILTERS 
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Finest in the nation for 
church, school, industrial or 


commercial installation! 











EASIEST TO SELL! The 630 is the owner’s assurance of more 
economical operation, longer life, less servicing, maximum comfort. 


EASIEST TO INSTALL! Installing Bryant means more money 
in your pocket—because you save on time, labor, and materials. 


PROBLEMS? Trained experts at the factory and field levels are 
available to assist you with installation or application problems. 


RUSHED FOR TIME? Bryant offers you IMMEDIATE DELIVERY. 


AND REMEMBER—Bryant is rated First by leading utilities, 
architects, and engineers everywhere. 


In addition to the 630, the Bryant 26, 225, and 446 models round 
out the most complete line of gas fired boilers in the industry. 


For further information contact your nearest Bryant distributor i 
or write us directly. We’ll be glad to furnish you more details. us Ons 
L With 


a 
Y ANNIVERSARY v 


L 


1907 - 1957 L 
50 YEARS OF ENGINEERING SKILL, RESEARCH < 


AND DEVELOPMENT ARE PACKED INTO THE 630 
1957, Bryant Manufacturing Company, indianapolis, indiana~ Bryant Manufacturing, Lid., Toronto, Canada 


- 
© 
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announcing a complete 


NEW 


line of power roof 
exhausters by one of 
the most trusted names 


in air-moving ... 


MO-ELALR 
by BROOKSIDE 


LOW SILHOUETTE 


Beautiful low design com- 





plements long, low 
architectural lines. 
HEAVY-DUTY 
Rugged, precision assem- 
bly withstands constant, 
most abusive operation. 


WHISPER QUIET 


Backward inclined wheels 
will not overload and 

are perfectly balanced 
(statically and dynami- 
cally). 


for Bulletin, write to 


BROOKSIDE 
CORPORATION 


McCordsville, Indiana 


RECENT TRADE LITERATURE 


Continued 





illustrated, specific applications fo 
each discussed. Barber-Colman Co 
l'emperature Controls, Dept. HP AC 
1400 Rock St., Rockford, Il. 


>» TEST EOUIPMENT— Bulletin No. 
2058, 6 pages. contains listings of 
test equipment for servicing air con- 
ditioning, heating equipment. In 
cludes information on new testers in 
cluding “Model 387” millivoltmete: 
for testing safety thermocouples on 
gas fired equipment. Simpson Ele 
tric Co., Dept. HPAC, 5200 W. Kin- 


zie St., Chicago 4A. 


>» THREAD SEIZURE CAUSES 
New engineering data bulletin high- 
lights mechanical, chemical causes of 
thread seizures as encountered in 
metal and oil refineries, chemical 
plants, power and steam generating 
stations. Offers technical data. rec- 
ommendations. Surveys, Inc., Dept 
HP AC 102 S. Olden Ave.. 
VJ 


Trenton 


>» TITANIUM PIPE, TUBING 
lechnical data folder TDC-185 dis- 
cusses seamless titanium metal pipe 
and tubing for use in severe corro 
S1VE environments Presents size 
range, tolerances. Describes mechan 
ical, physical, working properties. 
Tubular Products Div., Babcock & 
Wilcox Co.. Dept. HPAC. Beaver 
Falls, Pa 


» |} -DRIVES-——-Information on fhp 
to LO hp v-drives. drive parts, acces 
sories contained in new 46 page cata 
log. form F-10. Literature presents 
descriptions, size data on line of 
bushed type and fixed bore type cast 
iron and pressed steel v-pulleys, \ 
belts. refrigeration fans and fan pul 
leys, v-drive accessories. Maurey 
Vig. Corp., Dept. HPAC, 2915 S 
Wahash Ave. Chicago 16 


>» VIBRATION CONTROL—Vibra- 
tion Control Specifications for Air 
Conditioning Equipment is title of 4 


p ive reprint, bulletin | 2( ( overs 


Heating, 


is 
“In, Union there 
is strength” 


... it’s OL iu 
3004 forged steel 
UNION! 


Continual testing 
and inspection assure water-tight 
seat, close tolerance and accurate 
threads. 

®@ Brass or integral 
steel seat 

@ Sizes 1” through 
2” ALL forged 
steel 

@ Smaller sizes ma- 
chined from solid 
bar 

@ Close tolerance 

@ Meets all Federal 
Specifications 


{UL Ye 
the U.L. label “= 


guarantees quality 


— the packaging 
f- _| assures profits! 


ae 


sizes ¥2" through 2”, 300% steam 


Available from stock in 


or 2000+ cold water, oil or gas, 


non-shock, 


Order all your fittings from 














COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 
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BLAW-KNOX has what it takes—to provide these products and services 


Blaw-Knox trapeze functional spring hanger in- 
stalled in first large atomic generating station. 
Vital power piping system for the atomic generating 
unit in the Duquesne Light Company’s Shippingport 
Station is supported by Blaw-Knox custom-engineered 
hangers. 

Blaw-Knox makes a complete line of standard and 
custom-engineered pipe hangers, supports, and vibra- 
tion eliminators. Each is a complete packaged unit, 


Heater piping system in this modern 
generating station is typical of many 
high temperature, high pressure systems 
prefabricated and erected by Blaw-Knox. 
Experienced piping engineers, modern shop 
facilities and a new Blaw-Knox digital com- 
puter method for fast, accurate calculation 
of piping stresses are available to you. Let 
us know your requirements and we'll pro- 
vide the service you need. For more infor- 
mation, write for Bulletin No. 2443— 
“Piping for Industry.” 


Out of every 100 firms who lose their 
records in a fire, 43 never reopen for 
business. Be safe. Let a Blaw-Knox fire- 
protection engineer study your needs——and 
explain how you can pay for the system on 
our lease or deferred payment plan. To get 
more information send for Bulletin No. 
2426—*‘Fire Can Destroy Your Business.” 


designed for a specific purpose and constructed to 
comply with the “‘code for pressure piping.’’ Available 
in types and sizes to meet varying conditions, ready 
to install. 

Blaw-Knox engineers, who have solved many difficult 
hanger and piping vibration problems, are always avail- 
able to both design and make recommendations for 
your hanger requirements. For further information, 
write for Catalog No. 54. 


BLAW-KNOX COMPANY 


Power Piping and Sprinkler Division 
829 Beaver Avenue ¢ Pittsburgh 33, Pennsylvania 


Complete facilities for prefabrication and erection of piping systems for all pressures and temperatures 
---complete line of standard and custom-engineered pipe hangers, supports and vibration eliminators 
---complete line of automatic sprinkler systems for standard and special hazards 
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Men 
Et e factors in selecting isolation medium, 
who know a ORROSION PROTECTION isolation media, installation. Includes 


4 tables of sper ifications. typi al speci 


specify .- “ E fication paragraphs. Korfund Co 


Ine.. Dept. HPAC, 48-15 32nd Pl 


GACO > “4 bi.) Long Island City 1. N.S 


to stop corrosion in | >» WATER CONDITIONERS li 
li tower dri ans mee ak i 5 vised 4 page bulletin describes theory 
cooling PP behind method of preventing, elimi 
nating hard water scale and corrosion 
which involves passing water through 
1 hot engineer to know that cooling tower drip magnetic field created by alnico mag 
hat's why men who know—the supervising engi nets. Information covers application 
ony Mobil Building in New York, for instance of water conditioners to boilers, 
1 pan replacement every few year: steam generators, air conditioning 
rrosion in drip pans: Apply GACO N-200 liquid systems. Includes specifications, en 
flexible coating in it adheres strongly to metal gineering data, prices. Packard Wa 
nd is virtually unaffected by : mt spray, ter Conditioner Div., Inc., Dept 
ying and structural steel use 


> coatings 
ville, Fla. 


tings are performance-proven on cooling tower installa 
. ny Mobil Building, Radio City, and Ohrbachs in New 
ention just a few. Write for complete informatior >» WATER CONDITIONING Fou 
PIONEER LEADER IN PROTECTIVE COATINGS page reprint contains readers’ com 
GATES ENGINEERING COMPANY + WILMINGTON 99, DELAWARE ments to earlier reprint of article. 
ee x 2 The “Neu a i aler Conditioning 
Gadgets—Do They Work? E. W 
Smith Chemical Co., Dept. HPAC 
FUEL OIL 15020 E. Proctor Ave., La Puente 
HEATERS Calif 
WATER HEATERS 


and COOLERS >» WATER TREATMENT—Sele: 
ing Water-Treating Processes for 
Vedium-Pressure Boilers is title of 
& page reprint No. 111. Paper was 
presented at ASME meeting, Decem 
ber 1956. Cochrane Corp., Dept 
HPAC, 7th St. below Allegheny 


my NAMEPLATE se 1 fve., Philadelphia 32 
—~ IS YOUR a 
GUARANTEE Be » Hi ELDING Two new wall charts 
OF | designed for technical schools and 
QUALITY id PRESCRIBED ... plant training programs in practical 
. | WHERE DEPENDABILITY IS A MUST ! ! aspects of torch and are welding 
lorch ap 





Eng See: 


si . avi j able i dé V 
Heat Exchangers = When the Alexian Brothers Hospital in Elizabeth, N. J. de wailable from — 


ae ee 


Condensate Coolers) veloped a fuel oil preheating problem, Manning and Lewis plications chart (TIS 2690) explains 


were consulted as specialists in this field. The illustrated unit : ' | 
. meaning of low temperature wel 
Heating Elements was designed and fabricated to meet all necessary requirements : | 
Converters |) For years it has delivered, and continues to deliver the type of 
perfect service demanded of heating systems in modern hos Pe lesi Metall 
F AO mon joint design. etallic are ap 
Tank Heaters | pitals efficient, economical and completely dependable J : 
Tankless 
Water Heaters 
Instantaneous 
Water Heaters 
4 


yy 


ay 


Bea 


ing, examines sood and bad of com 


Ponape 


plications chart (TIS 2689) explains 
benefits of low heat input. Eutectic 
Welding Alloys Corp., Dept. HP AC 
10-40 172nd St., Flushing 58, N. 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar * Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


Greenwood Mills 


ups boiler 


efficiency to 90% 


burning coal 
the modern way 


When its original power plant could not keep up 
with growing steam demand, Greenwood Mills, 
Greenwood, S. C., studied the problem and decided 
to replace the old facilities. 

Greenwood’s engineering and _ construction 
departments, working with Consulting Engineer 
Frank Hill of Greenville, designed and built a com- 
pletely modern power plant. It features a pres- 
surized 300,000 Ib./hr. boiler equipped with two 
cyclone furnaces burning 4“ x 0” coal. Automatic 
throughout—from coal conveyors to pneumatic 
combustion control to hydraulic ash handling—the 
system is manned by a minimum of operators. 
Burning coal the modern way has resulted in a 
trouble-free boiler plant operating at a combustion 
efficiency of 90% or better. 

For further information or additional case his- 
tories showing how other plants have saved money 


burning coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building « Washington 5, D. C. 




















STFH/FLINE DIFFUSERS by AG/AIA’ 
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STRIPLINE combines the best features of both slots and efficient 


air diffusers to provide equalized air flow throughout its entire length. 


STRIPLINE slot diffusers are slenderly designed, inconspicuous, practical and versatile. 


These slot diffusers can be located in walls, ceilings, coves, moulds, window reveals 


and stools or almost anywhere to suit interior design. 
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Write for complete Stripline Catalog. 


AIR DEVICES INC. © 185 MADISON AVENUE e NEW YORK 16, N. Y. © AIR DIFFUSERS © FILTERS © EXHAUSTERS 


WHO'S WHAT... 


(New personnel, promotions) 





>» NATIONAL BUREAU OF STANDARDS—Paul R 
Achenbach, head of newly reorganized air condition 
ing. heating and refrigeration section of building tech 


nology division. 


>» WORTHINGTON CORP.—Walther H. Keldmann 


president; Edwin J. Schwanhausser, vice chairman of 


the board. 


>» AMERICAN WELDING SOCIETY——New  ollicers 
for 1957-58 fiscal year include: Clarence P. Sander 
(general superintendent, Vernon plant, Consolidated 
Western Steel Div., United States Steel Corp.), presi 
dent; Gustav O. Hoglund (head, welding section, Al 
coa process development laboratory). first vice presi 
dent; Charles 1. Mac Gufhe (manager of marketins 
welding department, General Electric Co.), second 
vice president; Harry E. Rockefeller (manager, ele: 


tric welding, Linde Co.). treasurer 


> CRANE CO. Neele | Stearns. a director Vii 
Stearns was named president of the company the first 


of the vear. 


>» DUN {W-BUSH INC Alan SS Decker 
Frank T. Carney, vice presidents of engineering 


purchasing, respectively 


» JRON FIREMAN MFG. CO.-Lewis J. Cox, first 
vice president and chief executive officer: Orval D 


Berry. vice president 


» TRANE CO.—John Kennedy. manager of industrial 


engineering departme nt 


>» LIMA REGISTER CO.—Norman F. Jones. general 


manager: €.B.Armour, sales manager 


> {RRIER CORP 


charge of long range economic planning: Melvin ( 


Fred F. Hoyt. vice president in 


Holm. chief financial officer and treasurer. succeeding 
Mr. Hovt: Leon C. Hutton. executive assistant to Mr 
Holm and comptroller; William Alvord. manager of 


Unitary Equipment Div.’s business consulting depart 


ment. replacing Mr. Hutton: Thomas P. Rhoades. as 


sistant to the chairman of the board; George Lilygren 
in charge of newly formed Corporate Development 
Div.: Charles V. Fenn. general manager of Machinery 
and Systems Div.. succeeding Mr. Lilygren: George 1 


Lone. director of marketing, Unitary Equipment Div 
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Insulation Contractor: 
The Aber Co., Athens, Texas 


BALDWIN-HILL Spun Mineral Wool 


Engineering objectives in building this fan housing called for insula- 
tion to maintain temperatures of 80° to 90° F....deaden noise... 
+ Pager and dampen vibration. B-H DUCT INSULATION was selected for 
Se aie hs its high thermal efficiency, sound and vibration absorption qualities. 
ver B-4 Also contributing largely to its choice is the ease and low cost of 
Duct Insul installation. Lightweight, semi-rigid, resilient sheets are easily cut 
to irregular shapes; bend readily around large radii without break- 
ing and necessity of scoring; are non-irritating to handle; and are 

moisture and corrosion resistant. 


Tate 
coat 


phalt 





Send for literature describing B-H 34 A L D ae i he oo w i L L ¢€ ° be Pp A pa y 


DUCT INSULATION and giving 


suggested methods of application. 1706 Breunig Avenue, Trenton 2, New Jersey 
For other B-H insulating products, 


see Sweet's Engineering File. Kalamazoo, Mich. . . . Huntington, Ind. . . . Temple, Tex. 
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Make 


BARRY 


BLOWER COMPANY 
your dependable low cost 


source of supply for 
POWER FAN 
EQUIPMENT 


We offer users of power 
fan equipment a full line of 
blowers, multiple blower 
assemblies, direct and belt 
driven ventilating sets, 
cast iron blowers and vari- 
ous types of centrifugal 
blower wheels and 
housings. All sizes from 

6" to 73". 


ALL BARRY blower 


wheels and housings are 


BFC, DI-DW Wheel 





precision made from 
steel, aluminum, brass, 
copper or stainless, and 
are expertly balanced and 
trued before shipment. 





We make power fan equip- 
ment exclusively, and do not 
compete with our own customers 

and, we have a high 

B81 Blower Wheel $i-SW. reputation for dependable qual- 

Class 2. ity and remarkably fast deliver- 

ies. Let us quote on our stand- 

ard equipment, or upon your 

special sizes and specifications 
Write us today. 





A Direct Drive, All-Purpose 
Utility Blower 
——> 
BBI Blower, Si-SW Arrange- 
ment No. 3, class 4 





REPRESENTATIVES 
A few territories available 
for sales representatives 


BARRY ..owe: comeany 


3100 California Street N.£E. © Minneapolis 18, Minnesota 


0 
Z20U 


WHO'S WHAT 





William A. Lake, sales manager. Unitary Equipment 
Div. John M. Bickel. recently retired as vice president 
of Carrier and general sales manager of its Unitary 


Equipment Div., will be retained as a consultant 


» NATIONAL-U.S. RADIATOR CORP.—William G 


Smith. service manager for air conditioning division 


>» COPELAND REFRIGERATION CORP.—Guy § 


Peppiatt, a director. 


» SERVEL, INC. John H. Wall. a director: William 
W. Wallace. a vice president. 


a TORRINGTON MFG. CO.—R. O. Kennedv. IJr.. 


sales manager of air impeller division 


>» SUN-RAY BURNER MFG. CO.—G. M. Marin. 
chairman of the 22nd National Oil Heat and Air Con 
ditioning Exposition of Oil-Heat Institute of America, 
Inc. Mr. Marin is president of Sun-Ray. 


» CANTON STOKER CORP.--J. C. Fosselman, sales 
manager ol stoker division: (, | Romarv. sales man 


ager of Wagener Pump Div. 


+ WHITE-RODGERS CO.—Gerryv Powell. assistant 


sales manager. 


>» /RON FIREMAN MFG. CO.—R. k. Handley. a 
vice president; Ralph W. Freeman. manager for com 


pany s plants 1 and 2 in Cleveland. 


>» OLIN MATHIESON CHEMICAL CORP.— E. W. 
Ruhe. “Roll-Bond” manager of companys Westert 


Brass Mills Div. 


>» JOHNS-MANVILLE CORP.-Jack E. Hesse. man 
ager of new asbestos-cement pipe plant under con 


struction at Denison, Tex 


» RELIANCE ELECTRIC & ENGINEERING CO 
Richard A. Geuder. general manager. marketing; Carl 


\. Gregory. sales manager. 


p BABCOCK & WILCOX CO.—Marcel A. Cordovi, 
recipient of the second annual industrial achievement 
award of the New York chapter of the American 5o 
ciety of Metals. Mr. Cordovi is head of the materials 
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THE SIGN OF QUALITY MOTOR CONTROL 


oS = 
a 


| 
| 





i 
) Ls} | 
i' 
13 
Bulletin 740 
automatic re- 


sistance starter. 


Bulletin 646 


manval autotrans- 


former starter. 


Bulletin 746 
automatic 
ovtotrans- 
former starter 
in general 
purpose 
enclosure. 








Bulletin 640 
manual resist- 
ance starter. 


Bulletin 

742 auto- 
matic resist- 
once starter. 


Bulletin 736 part-winding starter on large York compressor 


GRIPES about lamp flicker cured 


with these A-B reduced voltage starters 


High starting current inrush—the cause 
of “lamp flicker'’—can be brought 
down to the power company's limita- 
tions with one of the Allen-Bradley 
starters shown on this page. 

Bulletin 640 manual velvet smooth 
compression resistance starters pro- 
vide stepless acceleration of the mo- 
tor from standstill to full speed without 
lamp flicker. 

Bulletin 740 automatic 2-step com- 
pression resistance starter . . . the 
automatic equivalent of Bulletin 640 
manual starter. 

Bulletin 742, the ideal automatic 
starter for increasing starting current 
steplessly, thus eliminating ‘‘lamp 
flicker’’ on network systems. 


Bulletin 646 is a manually oper- 
ated autotransformer type starter with 
either 2 or 3 reduced voltage taps. 

Bulletin 746 automatic equivalent of 
Bulletin 646 manual starter. Rated up 
to 300 hp, 220 v; 600 hp, 440-550 v. 

Bulletin 736 part-winding starter, 
shown above, can be used with squir- 
rel cage motors having two separate 
parallel stator windings. Where start- 
ing current comes within power com- 
pany’'s limitation, the result is a sat- 
isfactory, low cost installation. 

When you have difficulty in decid- 
ing which starter to use, an Allen- 
Bradley sales engineer will gladly 
help you with your problem. Please 
call our nearest office. 


Allen-Bradley Co. 
1335 S. First St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


|Z 


QQ’ 


(Lb ~\\ 
ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 


. 
/ 
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and testing department of B&W’s atomic energy divi- 


sion. 


Charles W. Bird, Jr.. presi- 


» BIRD-ARCHER CO. 


dent. 


>» JOHN WOOD CO.—Patrick N. Morgan. assistant 


to vice president and general sales manager of heater 


and tank division. 


TOOL MANUFACTUR- 


G. Lane. director of training 


>» POWDER ACTUATED 
ERS’ INSTITUTE—A. 
and safety. 


Giddens and James F. 


>» HUPP CORP.—Willard A. 


Rowe. vice presidents. 


» RADIANT HEAT & COOLING CORP.—Erwin H. 


Klaus, vice president in charge of marketing. 


Clark E. Hague. 


formed hydraulic 


>» NORTH AMERICAN MFC. CO. 
director of engineering of recently 


controls division. 


Performance 


>» COMBUSTION ENGINEERING, INC.—Arthur J. 


Santry, Jr., a vice president and a director. 


>» METALS & CONTROLS CORP. 


general manager of marketing. 


John F. Wilson. 


>» THOR POWER TOOL CO.—William J. Laughlin. 


industrial division manager. 


>» SCAIFE CO. Wood, 


sales. 


Walter D. vice president, 


>» FULTON SYLPHON DIV., ROBERTSHAW-FUL. 
TON CONTROLS CO.—A. W. Roat. applications en 


cineer, controls sales section. 


» COLEMAN-GOOD, INC. 


intendent of heating construction for 


John R. McClain, super 
the Pittsburgh 


mechanical contracting firm. 


Y DELAVAN MFG. CO.—Jack D. Brown. 


neer in agricultural and industrial division. 


>» TEXAS VITRIFIED PIPE COO. B. 


rector of advertising and public relations. 


Proves if... 


the modern method to more 
heat per fuel dollar... 


.-fuel saving 25%! 


Wriir- url 


STOKERS 
ORRVILLE,OHIO 


This Will-Burt Hopper ‘Stoker Model is 
used in a large apartment in Chicago. 
Installed approximately one year ago it 
has already produced fuel savings of 25%! 
Added benefits . . more uni- 
form temperature control, 
less custodian supervision. 
Write for literature. 
Engineering and advisory 
services available. 
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ASK THE 
AEROFIN Man 
Aerofin is sold only 


For the Practical Answer to Wye wi dannii ober. 


tised fan system 


Your Heat-Exchange Problem... —— 





> 


\S 
Ne 
KNRRALES LCL 


There is a competent Acrofin heat-transfer engineer near you, qualified 
by intensive training and long experience to find the right answer to your 
own particular heat-exchange problem. 

This specialized knowledge is there, ready for you to use to your 


greatest advantage. Ask the Aerofin man — and be right. 


AEROFIN CORPORATION 


101 Greenway Ave., Syracuse 3, N. Y. 


ier. r 
Sica meres 


rend eh 
ee 
9 yen 
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WHO'S WHAT V. Robinson, Jr.. S. | Robinson, W. | Robinson, 


A. G. Saalfield. J. P. Seiberling. Clark Sutherland 
Members of the executive committee are Messrs. Fe1 
» ALUMINUM CO. OF AMERICA—John B. West reira and Sutherland and P. V. and W. E. Robinsor 


a director of National Association of Corrosion Engi- 





neers. Mr. West is a development engineer in Alcoa’s 


Atlanta district sales office. 


IN THE TERRITORIES ... 


(Recent sales appointments) 
>» WATER SERVICE LABORATORIES, 1N¢ John 


J. Constantino. assigned to chemical department. 


>» ELLIOTT CO.—Charles L. Hoebel, district manag 
ol New York office 
>» OLIN REVERE METALS CORP.—John J. Miller, 


vseneral manager of alumina division 


» TRANE CO.—John P. Rodgers, manager of new 
sales office in Akron; Fred Manget. Jr.. manager of 
> TYPHOON AIR CONDITIONING CO.W—William New Orleans office. succeeding William D. Grahan 


I Vandivee! public ity editor. Sr., retired. 


» RODNEY METALS, INC.—Herbert G. Milner. spe > WOLVERINE TUBE, DIV. OF CALUMET & 
cial sales representative. HECLA, INC.—Del E. Wessels, technical sales rep 


resentative in Oklahoma. north Texas areas 


» ROBINSON Cl {y PRODUCT CO—Clark Suther 

land, first vice president; J. J. Starr. second vice presi >» AIRTHERM MFG. CO.—Kecently named repr 
dent: P. V. Robinson, secretary-treasurer: 5. L. Robin- sentatives are: Landes, Zachary & Peterson, Denver; 
son, assistant secretary; Powers McLean. clerk. Named R. C. Schneider Co., Wauwatosa, Wis.; Tri-State 
to board of directors are: R. A. Ferreira. W. A. Equipment Co., Preakness, N.J.; Stellingworth & 
Humphreys. Jr.. Henry Robinson, P. V. Robinson, P. Feely, Grand Rapids, Mich 





SUPER SCOT BOILERS 


for packaged heating units 


To the best in the century-old Scotch Boiler with its 
tried-and-true two-pass design, BISON Super Scot 
Low-Pressure Boilers offer a number of advantages 
made possible by their exclusive features. 

Per unit of heating surface, Super Scot Boilers are 
bigger. They have a larger furnace, more steam space 
and water content. The area directly exposed to the 
radiant heat of combustion is a greater percentage of 

Two BISON Super Scot am the total heating surface. Certified ratings are mod 


Low-Pressure Boil 
essure Bosler "ns erate but extra loads can be handled with larger bur- 
at Sylvania Electric / 
Products, Inc ; ' : , ners. 
, Batavia, N. Y. a Results— smokeless combustion, extra capacity for 
Engineers and General ‘ | . 6 
Contractors, Siegfried peak loads, lower maintenance, longer life and less 
Construction Co., Inc > @ vf cost of steam generated. 


Buffalo, N. Y.; yp . " . . : ; 
etat teamen t Consult F & T also for high-pressure boilers. 


— ort Inc., ae : ‘. 
uffalo, N. Y 4 “ z fa: ADSCO DIVISION 


Yusa Inpustries.INc. 
20 MILBURN ST. BUFFALO 12, N. Y. 
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WHO'S WHAT 





>» CARRIER CORP.—Named unit heater distributors 
are: Norman 8S. Wright and Co.. Arizona: MeMilla: 
| quipment Co.. Houston 


> WALWORTH COL—William I. Combs 


nt of Gulf Div 


> FAIRBANKS CO Leland L. Bogle. representative 
for Tennessee. Alabama. northern Mississippi: Wil 
lam ] Kaiser Jr to cover western New VY ork sales 


ri 


>» WARSH HEATING LOULIPMENT COR. B 
Sweet and Assoc., representative for Philadelphia ter 


nitorv: ] \ Dovle Co... to cover Colorado 


>» HWHEELCO INSTRUMENTS DIV... BARBER 
COLMAN CO.-H. J. Hoffman. manager of new 
Columbus, Ohio, sub-branch office. The division’s Cin 
cinnati and Houston branch offices have been moved 
to 8016 Plainfield Rd.. Cincinnati 36, and 2712 Dan 
ville. Houston 6, respectively. Sales and service ap 
pointments include: Beryl Martin Johnson. service 
staff. Columbus: J. Richard Manier. sales engineering 
staff. Cleveland: Clemens Matula. sales engineering. 
Chicago; Otto Schemmel, service engineering. Chica 
OK Marion L. Jones. service engineering. Grand 
Rapids; Lloyd J. Austin, service engineering, Los 
Angeles: George F. Draper. service engineering. 
Barber-Colman. Ltd.. Toronto; James P. Whitehead, 


branch sales manager. Barber-Colman. Ltd. Mon 


treal. 


>» ROBERTSH AW -FLULTON CONTROLS CO 
Ralph J. Davidson, representative for Pacific South 


west area for companys heating controls division. 


>» JOSEPH T. RYERSON & SON, IN Robert H 
Wasz. general manager of San Francisco steel serv 
plant: Hardie W. Beck, sales manager for Pitts 
burgh plant: Milton C. Fidgeon, assistant sales man 
ver of New York area plant 


>» HAMMOND BRASS HW ORKS—Herman Hogrefe. 
Inc.. northern California sales representative; Wil 
liam D. Burk. representative for Alaska. 


> DEMING CO.Robert Kaltenbach, factory sales 
representative in eastern Wisconsin. northern Illinois; 
William T. Gibson. to cover western Wisconsin. Min 
nesota. the Dakotas. Montana 


Heating. Piping & Air Conditioning. June 1957 


ONE-SOURCE 
dependability! 


A TRACT HOME 
d-h SPOTAIRE HRC 
air conditioning 


from Crawl Space 


ANEW DEFENSE PLANT 
d-h am heating and 


ventuiating equipment 


A 100-YEAR OLD CHURCH 
d-h wrv-Series air 
handling units 


A 450-ROOM HOTEL 
d-h Fz multizone 


air conditioners 


d-h system-type 
air conditioning 
4 out of 7 complete lines 


in action —for.any job 


Want the Full Story? 


drayer -hanson 


3301 MEDFORD STREET *LOS ANGELES 63.CALIFORNIA 


DIVISION OF NATIONAL -U & RADIATOR CORP 








moves the air... 


Me ‘ 





. whisper - guied ppeyfoumanice 


Where noise adds to costly confusion you are wise 
to install whisper-quiet Propellair Type “QD” fans. 
The efficient air foil design of the rigid, precision 
balanced, cast aluminum propeller eliminates vibra- 
tion noise and the sounding board effect of ordinary 
thin sheet metal blades. The special blade pitch de- 
livers high volumes of air at quieter, lower speeds. 
Noise is further reduced by Propellair’s steel venturi 
entrance ring. Powered by dependable, totally- 
enclosed Robbins & Myers motors, they are available 
in sizes from 12” to 36”. Air delivery capacities from 
1235 to 12000 CFM. 


WRITE FOR BULLETIN NO, 695-HP 


id PROPELIAR - 


DIV. OF ROBBINS AND MYERS, INC. 
SPRINGFIELD, OHIO 


& & © Gate 


MAN COOLER SKY-BLAST VANEAXIAL TUBEAXIAL EXTENDED SHAFT 
MOVING AIR 1S OUR BUSINESS 
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>» WUELLER BRASS CO.—New sales representatives 
and offices to which they are assigned are: John R. 
Montrose. San Francisco: John M. Powell. Cincinnati: 


John A. Berka. Newark. 


>» ROCKWELL MFG. CO.—Herbert Parker. Atlanta 
district manager for company s meter and valve divi- 


sion. 


>» INLAND STEEL PRODUCTS CO. 


Brown. representative in New Orleans district 


» REFRIGERATION APPLIANCES, INC.—Hubert 
R. Hunt of Tri-Cities Engineering Co., representative 


for Virginia. West Virginia. the Carolinas. 


>» AJR REDUCTION SALES CO.-H. C. Wallace. as 
sistant regional sales manager of company’s southern 
region: A. C, Pease, district manager of Louisville 


sales office. succeeding Mr. Wallace. 


>» BARNES MFG. CO.—James E. Crum, central dis- 
trict sales supervisor. His territory includes Ohio, 
lower Michig an. western Pennsylvania. northern Ken- 


tucky. 


>» TYPHOON AIR CONDITIONING CO.—Lawrence 


A. Phipps, Texas district manager. 


>» THOR POWER TOOL CO.—Recently appointed 
branch managers are: Clarence H. Gabriel, Los An- 
geles; Mark A. Sorenson, Denver; John L. Mac- 
Donald, Philadelphia: Albert C. Cheswick, Newark. 


» AMANA REFRIGERATION, INC.—J. David 
Catheart. regional sales manager of new Philadelphia 
territory. New distributors are: Modern Distributing 
Co.. Cincinnati area: Intrasouth Distributing Div. of 
Interstate Electric Co.. Shreveport area; Washington 
Wholesalers. Inc.. District of Columbia and surround- 


ing counties. 


» FLORI PIPE CO.—William E. Keim, New York 
district sales manager: Paul D. Broussard, sales man 
ager for Houston area: Herman C. Heink. midwest 


district sales representative 


» VARCO INDI STRIES, INC.—-Roland S. Boreham 


Co., representative for southern California. southern 


Nevada. Arizona. 
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>» CONOFLOW CORP.—Brown & Morrison, sales 
agent for the Carolinas. J. R. Simpson & Co., Cono- 
flow’s northern Illinois-northwestern Indiana repre- 
sentative. has added George H. Freundlich and 


Richard G. Klitchman to its staff as sales engineers. 


7 MITCHELL MFG. CO.—Jos. M. Zamoiski Co.. dis- 


tributor in Washington. D.C.. trading area. 


> RUBEROID CO.—Edward R. Gardner, assistant 


sales manager of Erie. Pa.. district. 


>» O. A. SUTTON CORP., INC.—Sylvania Sales 
Corp., distributor for room air conditioners, air cir- 
culators in eastern Massachusetts. Field engineers 
added to service department are: J. Shenos. Jr.. Wash- 
ington, D.C.; Jim Middleton, California; Claude Rhea, 
Memphis. 


PRESEARCH-COTTRELL, INC.—Hugh D. 
O'Rourke. Chicago district sales manager. He suc- 
ceeds R. W. McCandlish who has been transferred to 
Bound Brook, N.J.. as special assistant to vice presi- 


dent in charge of sales. 


>» ELECTRIC FURNACE-MAN, INC.—Recently ap- 
pointed district managers are: Harrison G. Stortz, 
western New York State, parts of northern Pennsyl- 
vania; Arthur P. Ennis. western New England: Glenn 
A. Kepner, southern Pennsylvania, southern New 


Jersey, Maryland, Delaware. 


>» AVERICAN STEEL BAND CO.—G. K. Bradford 
and T. B. Evans, Pittsburgh and Cincinnati district 
managers, respectively; Jim Ammerman and Benton 


Williams, Pittsburgh sales representatives. 


>» REEVES STEEL AND MFG. CO.—Crawford- 
Mazer Co., representative for “TiteKote” continuous 


galvanized sheets in southern peninsula of Michigan. 


>» DIEHL MFG. CO—Thomas R. Donnelly. sales 


agent for western Pennsylvania, Wheeling. W. Va. 


>» AMERICAN POTASH & CHEMICAL CORP. 

Bob a Johnson. representative for new Middle At- 
lantic territory for company’s air conditioning and 
refrigeration department. The area includes Maryland, 
Delaware, Washington, D.C., parts of New Jersey and 


Pennsylvania. + 
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NIAGARA SECTIONAL 
Aeropass CONDENSER 


gives you lower cost refrigeration, 


saves you LABOR, Power, Water 





Because Niagara ‘‘Duopass” pre-cooling 
removes super-heat and gas condenses at 


lower temperature. 


Because the system is automatically purged 
of oil. 


Because the new design improves the heat 
transfer to the out-door air by evaporation. 


Because these features keep the condenser 
working for long life with ‘new plant” effi- 
ciency... always full capacity. 


@ Because you save 95% of cooling water cost. 


You save labor in upkeep. With full access to 
all parts and interior piping you see everything 
in easy inspections. You head off dirt accumu- 
lation and corrosion. Casing panels are remov- 
able without moving the coils. The coils can 
be cleaned from both sides. 

First cost is low; freight is low because of 
the lowest space/weight ratio; you save much 
labor in erection. Capacity range is 90 to 240 
tons. No other condensing method gives you 
so much saving in money and trouble. 


Write for Niagara Bulletin 131. 


NIAGARA BLOWER 
COMPANY 


Dept. HP-6, 405 Lexington Avenue 5.88 ios 
NEW YORK 17,N. ¥. MIRGAR A chen 


District Engineers in Principal Cities 

















Comfort 
designed to fit 


© 


your plans 


CEILING AIR DIFFUSERS 


551 PERIMETER WALL AND BASEBOARD REGISTERS 


BS 


PH SERIES PERIMETER 


FLOOR REGISTERS 


For two-way heating-air conditioning systems! 


For every size and shape of conditioned space, 

there’s a Standard Register engineered to turn warm 

or cool air into draft-free comfort, without blasts, 
hot spots, or cold corners. ; 
' 
Mail coupon now for new 1 
STANDARD, 
STAMPING & | 
PERFORATING CO. |! 


3125 W. 49th Place, Chicago 32, lil 


Please send your new Registers & Grilles catalog 


Address 


City “ Zone____ State ee 


PUT A WARM AIR REGISTER UNDER EVERY WINDOW 


WE HEAR THAT... 





> What is said to be the world’s largest installatior 
ot packaged heat pumps is in 
plant of AMERICAN COILS CO. The 63.000 sq ft 


single-story office and manufacturine building 1O 


operation at the 


cated at Farmingdale. N.J.. is equipped with 14 freé 
standing heat pumps totalling 125 hp. According 

VICHAEL PARCARO, American Coils president. the 
installation of water-to-air units supplied more tha: 
idequate heat during a recent cold snap even thoug! 


it operated it only 60 pereent Of capacity 


> WM. STEINEN MFG. CO. celebrated its 50th at 
niversary recently. The years have seen the company 
grow from a small tool and die shop to become a lead 
ing eastern producer of screw machine products an 
metal stampings. In 1950 Steinen entered the oil heat 


ing industry with the introduction to the commercia 


market of an oil burner nozzle. 


> A group of Minneapolis-St. Paul business and finar 
cial executives has purchased controlling interest it 
WATERMAN-WATERBURY CO. Initial public ar 
nouncement from the new majority stockholders in 
dicated their first long range goal will be to double 


the company s production within three years 


> The name of UNION CARBIDE AND CARBON 
CORP. has been shortened to UNION CARBIDI 
CORP., the company has announced. Names of di 
visions of Union Carbide have also been changed 
CARBIDE AND CARBON CHEMICALS CO. has be 
come UNION CARBIDE CHEMICALS CO... and 
LINDE AIR PRODUCTS CO. is changing its name to 
LINDE CO. 


» DONALD M. MAYNE has announced the forma 
tion of a new marketing consulting firm specializing 
in gas air conditioning. Mr. Mayne said the new firm’s 
services to the gas industry would include marketing. 
organization, training programs, procedures and re 
lated areas of business. Headquarters of the firm will 


be at 4321 Shenandoah, Dallas. 


>» Employees of WATER SERVICE LABORATOR 
IES. INC. celebrated the firm’s 30th anniversary at a 
dinner held at the Park Sheraton Hotel in New York 


recently. 


» MINNESOTA RUBBER & GASKET CO. has ae- 
quired the assets of General Industrial Products Co.. 
Inc., and will operate the firm as a division. The new 


division. to be known as MINNESOTA LATEX RUB- 
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WITCH 


HEATING — PLUMBING 
POWER & PROCESS 


<a 


Rugged 
Compact 


Simple in 
design and 
installation 


Indispensable 
for systems 


operating at “WE BUILD THE FANS 


changing 
temperatures TO FIT YOUR PLANS!’ 


Yes . . . in Duct Fans, as in all types of air-moving 
equipment, Aerovent offers a size for every standard in- 
dustrial installation (and special applications to order) 


Illustrated above is a huge 84” Duct Fan... one of 24 
built by Aerovent for The Consolidated Edison Company 
for installation in its Arthur Kill and Astoria Generating 
Stations. These fans, with 20 H.P. motors turning 580 
RPM, move air against resistance at the rate of 100,000 

FIG. 401 CFM. Other Aerovent units are available in sizes from 
12” to 96” for capacities to 145,000 CFM. 


Aerovent Duct Fans . . . direct-driven for standard ap- 
SPRING HANGER plications or belt-driven for conditions requiring motor 
outside airstream . . . may be ordered with special duty 
motors, alloy propellers and special protective coatings for 
extreme temperature, moisture or corrosive conditions. 


WRITE FOR FREE BULLETIN No. 151 
DUCT FANS FOR ALL INDUSTRIAL REQUIREMENTS 


a Belt-Driven Duct 
Our catalogue illustrates f Peed a sens 
- ro eaee ~~ : ditions, which require 

angers ba r e ’ e : airstream. 2, 4, 6 or 
is na ipdiopedssbte 7 7 blades. 12” to 96” 
reference book for en- é Direct-Driven Duct “Bi-Flo” Duct 
a= alla ggscscraca : pool pemen al Fer ,Prestures, in the 
estimators erectors. 


[ Any, A 2 entire fan assembly New 7-blade “Ma- 

f in air-stream. For ver- cheta’’ Airfoil Propel- 

Write for your copy now. Say ey / tical or horizontal lers move pola air 
“Som, use. 12” to 96". with lower horse- 


ry power. 18” to 48". 
“EFFICIENCY-ENGINEERED” equipment 
for every air-handling problem! 








MAINTAINING OFFICES AND WAREHOUSES 


ACROSS THE NATION Rated in accordance with Standard Test 
Code and U.S.D.C. Comm. Std. CS178-51. 


- CARPENTER and PATERSON, Inc. gr Aten. Fee J 


Fax HURLEY sT., CAMBRIDGE, MASS. Ash and Branch Sts Piqua, Ohio 
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BER CO., will include the original company’s two 


plants in Minneapolis. 


> WH. & LD. BETZ has changed the structure of 
its organization from a partnership to a corporation. 
At the same time it has changed its name to BETZ 
LABORATORIES, INC. The action was taken to pro- 
vide greater stability to the organization, the company 


says. 


>» WOLVERINE TUBE, DIV. OF CALUMET & 
HECLA, INC. has begun construction of a new ad- 
ministrative office in Allen Park, a Detroit suburb. 
The one-story, 24,000 sq ft structure will be located 
on an 8 acre site. An additional 7000 sq ft building 
will be erected to house research and development 


activities, the company reports. 


> Purchase from GENERAL ELECTRIC CO. of its 
line of dewpoint recorders and indicators has been 
announced by WEIGHING & CONTROL COMPO. 
NENTS, INC. The acquisition includes design and 


manufacturing rights, special tooling and parts inven- 





Air Conditioning 





this Unique Hotel 


Nine Frick ‘ECLIPSE’ Compressors 
Air-Condition the Claypool 
Hotel at Indianapolis 








Serves Throughout g 


>» MILTON ROY CO. has started construction on an 
18,000 sq ft plant in St. Petersburg, Fla. To be com- 
pleted by early summer, the facility marks the second 
major step in the company’s long range expansion 
plans and will replace the present “pilot operation” 


in Gulfport, Fla.. started in 1953. 


> E. F. EDWARDS, midwest district manager of 
YORK CORP... has resigned to become president of 
his own firm, E. F. EDWARDS CO., an independent 
franchised associate of York. The Edwards firm will 
sell, install and service the entire York line in eastern 


Missouri and southern Illinois. 


>» INTERNATIONAL NICKEL CO., INC. has estab- 
lished 21 post graduate fellowships in its program for 
aid to higher education. Ten of the fellowships are 
for fundamental research in science and 11 are for 
post graduate preparation for careers in the teaching 


of the sciences and mathematics. 





>» FRANK W. REINHART, chief of the plastics sec- 
tion, National Bureau of Standards, has been awarded 
the Department of Commerce Silver Medal for Mer- 
itorious Service. The award recognized his “major con- 
tributions to the science and technology of plastics, 


and for highly distinguished authorship.” 







Famed as the first COMPLETELY air-conditioned large hotel north of the 
Mason-Dixon Line, the Claypool at Indianapolis selected Frick equipment be- 
cause it had used Frick Refrigeration for food service since 1939. 

Nine Frick "ECLIPSE" compressors, installed by Decker and Roberts of Fort 
Worth, carry the air conditioning load, which is divided into three systems. 


You get the utmost in air conditioning, ice making, quick freezing and other 
cooling services when you specify ‘'Frick.'" Let us quote now on your commer- 


cial or industrial cooling needs. 


FRICK COMPANY © WAYNESBORO, PENNA. 
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‘TWO GOOD REASONS 
It Pays to Always Buy 


~My 
WALKER 
AUTOMATIC DRAFT 


REGULATOR 


. 
\ 


oe 


Pe ws x 
SHUR-FLO DRAFT | ! 


INDUCER It’s time 
Recommended for oil- and for a 


coal-fired jobs that don’t draw 
well, and gas jobs that don’t 
vent positively. Eliminates 
need for unsightly chimney ex- 
tension and for separate instal- 
lations by combining fan op- - 
erated inducer with draft 
regulator control. Installs eas- 


ily at any angle. You'll save ee ° ” 
time and money with the Wal- Substitute 


ker Shur-Flo. . ° 
mi heating and cooling systems 


WALKER are outmoded 


Why continue to use ‘substitute’ 
heating and cooling methods when 
BBG DOUBLE SWING nature’s own method of direct ra- 
CONTROL diation is now available in a form 
that meets all practical demands 
Provides extremely accurate for structural installation, mechani- 


combustion control in gas- cal operation and control? 

fired equipment. Regulates up- 

draft, dissipates downdrafts. 

Unique regulator vane swings Because it heats and cools man 
inward to maintain updraft hi = 
control: swings outward to while indoors as nature intended, 
provide automatic downdraft the Burgess-Manning Ceiling for 
venting. Adjustable for any di h . 4 

draft intensity required. En- radiant heating and cooling—com- 
closed lever action gives posi- bined with a third comfort factor 
tive performance—no chain to of efficient sound conditioning 
foul up — 
Clip and mail coupon below outmodes every other heating and 
for complete information on cooling system that depends on air 
Walker Draft Control Products. as the heat exchange medium. 


WALKER MFG. & SALES CORP. If you are interested in equipping 


your buildings to provide maximum 
1720 Penn St. St. Joseph, Mo. thermal comfort for the occupants, 
CANADIAN DISTRIBUTORS at substantially lower operating 
£ Mitchell & Co., 4215 Ga oni Montreal, Quebec, Canada costs, get the full story on the 
Cc | EH. Price, Ltd., McArthur st Winnipeg, Manitoba, Canada Burgess-Manning Ceiling. 
E. H. Price, Ltd., 83 Robson St., Vancouver, B.C., Canada 
EASTERN OIL HEAT EXPOSITION STATLER HOTEL 


— BOSTON JUNE 4-7, 1957, BOOTH NO. 246 Ask for Catalog A-138-H. 
eeeeCeoeeeeeeeeeeeeeeeeeeeaeeeeeeeeee 


Please rush me information on the Walker items 


checked 
~] Double-Swing Draft Control for gas strchitectural Products Dison of 


Automatic Draft Regulators [] Walker SHUR-FLO Draft Inducer fa 


for small installations ] Royal Purple-Deluxe Controls 
Industrial Draft Regulators for Deluxe Equipment cae RG ESS-MAN N | NG COM PANY 
for schools, buildings, plants (] Venturi Top Chimney Cap. 


NAME ; 5970 Northwest Highway, Chicago 31, Ill. 


ADDRESS___ - Manufacturers of 3-Way Functional Ceilings 4 
| a ss _____ STATE a and Acousti-Booths for Telephoning 
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WE HEAR THAT 











> H. B. FULLER CO. has moved to a new manufa 


turing plant located between St. Paul and Minneapolis 





The structure houses offices. new production equip 






ment and modern laboratory testing facilities. the 






company reports, 





7 Prompted by an increasing industrial demand fo 
“low temperature welding alloys” in the western states. 
EUTECTIC WELDING ALLOYS CORP. has estab- 
lished two new warehouse-service centers in that area 


since the first of the year. Phoenix. Ariz., and Huron. 


(or rol? 
with 


Transite® Industrial 
Vent Pipe 


S.D.. are the sites of the facilities opened in January 





and February. respectively. 


> The first service course offered at the new AMERI 
CAN BLOWER commercial air conditioning training 
school was filled by representatives of HAJOCA 
CORP., eastern heating and air conditioning distrib- 




















utor. The school is located in American Blower’s main 


plant at Dearborn, Mich. 
















>» ROBERTSHAW-FLLTON CONTROLS CO. will 


soon begin construction of a $250.000 western re 








A typical use — 
venting acid fumes 
in large metal plant 


search center at Anaheim. Calif.. the company reports 


The new facility will be located on a 5 acre site and 





will have 15.000 sq ft of floor space 














>» KENCO PUMP DIV... AMERICAN CRUCIBLI 
PRODUCTS CO. will soon be situated in a new plant 


in Lorain. O. The structure consists of 12.000 sq ft 






of floor space and is headquarters for the division s 





design. administration. manufacturing, engineering 






service. warehousing. shipping and sales facilities 






> The first of a series of 17 H ORTHINGTON CORP. 


il conditioning and refrigeration hela service meet 























ings was held recently in Atlanta. Similar meetings 
are being held throughout the country. the company 
a Reb ire 4 Age ; reports. 
N SEVERE VENTING SERVICES, Transite’s outstanding 
performance is a matter of record. Made of asbestos and 
cement, two of nature’s most indestructible materials, >» VYLOK CORP. has licensed LAMSON & SES 
it resists the attack of most fumes, vapors, and dusts. SIONS CO. to produce its line of self locking screws 
Installed indoors or out, Transite Industrial Vent Pipe and bolts. Initially. L&S will start production of Nylok 






can’t rust or rot, never needs paint, nor other protective 
coating. Wide variety of fittings makes it adapt- 
able to any layout. For more information, write 
Johns-Manville, Box 14, New York 16, N.Y. 
In Canada, Port Credit, Ontario. 





fasteners in its main Cleveland plant. 







> A traveling service school to supplement its annual 






service school program has been set up by ORR & 


e SEMBOW ER. INC. THEODORE SCHLADITZ, pre- 
Johns-Manville et See ee Pe 
viously manager ol the service department, has been 


TRANSITE INDUSTRIAL VENT PIPE appointed to head up the new operation. During the 


An Asbestos-Cement Product vear he will visit the companys representatives on a 







Heating, Piping & Air Conditioning. June 1957 












NOW READY... 


A NEW 
BULLETIN ON 
quiet-operating 


CENTRIFUGAL 
ROOF 
PU LUNT ASS 














featuring 


PENN DYNAFANS 








WITH LOW VELOCITY WHEEL DESIGN 


Expressly suited for schools, hospitals, 
public and commercial buildings where sound 
levels must be held to a minimum. 


Your copy of Penn’s new 8-page catalog, Bulietin 
PD-42 is now available. Contact the Penn Ventilator 
man in your area or write direct to get the com- 
plete story on the leading fully-housed centrifugal 
roof _exhauster. 


ENN BET BET Ne) ae 


PHILADELPHIA 40, PA. 


Right on top .. . for more than 30 years! 


iN CANADA: Toronto: Control & Metering, Ltd. 
2271-A Bloor St., W. 


Montreal: Air-Care, Ltd. 
2222 Beaconsfield Ave. 
Charter Member of Air Moving & Conditioning Assoc. 








REPLACED WITH 





over 400 
BURNERS 







THIS 


FUEL 
SAVER 











JO-BLAST 
ECONOMITE 


POWER GAS CONVERSION BURNER 








In the small home development of 472 homes 
in Marquette Heights, near Peoria, Illinois, 
illustrated above, Lo-BLAST Economite Power 
Gas Burners replaced oil burners originally in- 
stalled. The reasons are evident when the trouble- 
free performance and economy of the Economite 
are considered. 

Power burner design assures perfect combus- 
tion, regardless of natural draft conditions— 
saves an average of 10% in fuel—ideal for down- 
draft heating plants. The Economite burns so 
smoothly you can’t tell when it’s running. 

Every Economite is factory-tested on gas and 
shipped assembled, fully equipped with fool- 
proof safetys. 


Lo-BLAST Power Gas Burners are available in 
capacities from 70,000 to 20,000,000 BTU 
input. Write for literature. 


MID-CONTINENT 


METAL PRODUCTS CO. 
1960 N. Clybourn Ave., Chicago 14, Ill 
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ENGINEERED 


By THE 


WEBSTER 


ENGINEERING 
COMPANY 














COMBUSTION 
with 
SAFETY 


Unparalled safety is but one of the features 
of WEBSTER’S revolutionary non-premixing 
ring gas burner incorporating flame retention 
regardless of air velocity. 

Factory assembled Forced Draft 

Series H packaged units are 

available for Gas, Rotary Oil 

or Combination. Other variations 

soon to be available. 

Write for Series B13 literature. 


Some Territories Open 


» * 
WEBSTER ENGINEER 


TULSA 16, OKLAHOMA 





Division of SURFACE COMBUSTION CORPORATION, Toledo, Ohio 





ING 
2 é 
Compa n Y 





WE HEAR THAT 





regular schedule and bring them the latest information 
and instructions from the firm’s engineering and serv 


ice departments. 


>» How almost 8 in. of insulation value can now be 
achieved in roofs and ceilings in summer with but 
two layers of aluminum and one of fiber, properly 
air-spaced, was explained in a lecture before the 
Princeton School of Architecture by ALEXANDER 
SCHWARTZ, president of INFRA INSULATION, 
INC. 


>» An expansion and modernization program running 
to over half a million dollars has been started by 
BURNHAM CORP. in Lancaster, Pa., the company 
announces. The project includes erection of a new 
building comprising 40,000 sq ft of additional plant 
area, the installation of modern mechanized molding 
equipment and improved production facilities in the 
existing foundry department. It is expected that the 


new building will be completed by fall of this year. 


» AIR REDUCTION SALES CO. will build a multi 
million dollar air liquefaction plant for the production 
of liquid oxygen, nitrogen and argon at Acton, Mass.. 
the company announces. The facility, which is sched- 
uled for completion during the summer of 1958, will 
be designed to produce 75 tons of liquefied gases per 


day. 


b ILLINOIS TOOL WORKS has sold its power saw 
blade division to E. H. WACHS CO. Wachs will mar 
ket the metal cutting tools produced by its newly a 


quired division under its “Guillotine” tradename 


>» The opening of a new East Coast assembly plant 
has been announced by DOVER MFG. CO. The struc 
ture is located in Greensboro. N.C.. and will have 
warehousing and shipping facilities in addition to an 


assembly line. 


» JOHNSON SERVICE CO. has moved its Louisville 
office to 2251 S. Shelby St. Its former location was 


1406 Heyburn Bldg. 


» More than 3700 employees benefited by on-the-jol 
training at CARRIER CORP. last year, company of 
ficials announce. This means that nearly one-third of 
Carrier's employees received some form of on-the-job 
training. Courses ranged from apprentice training to 
special courses for superintendents and other execu 


tives. 
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e CONVECTORS 


nearme oy EMBASSY 


EQUIPMENT 














e BOILERS 


WRITE FOR FREE CATALOGS 
DEPT. HP 






EMBASSY STEEL PRODUCTS, Nc. 


890 STANLEY AVE. © BROOKLYN 8, N. Y. 






WORKS ALL 


THE ANGLES 


MPS Portable 
Water Cooled 
Spot Welder 


Manually or air operated, these 
welders are equipped with ball 
bearing suspension rings for 
fatigue-free operation. Water 
cooled transformer and tongs. 
6” tongs grip work with pressure 
up to 600 pounds. Air models 
actuated by 4-way valve, elec- 
trically operated. Made for 
50/60 cycle 220 volt use, Model 
10-KVA weighs 79 lbs., welds 
material up to *i6”; Model 20- 
KVA weighs 91 lbs., handles 4 ” 
combined thickness. Air oper- 
ated models average 53 lbs. more. 
Available also in pedestal style. 


e ELECTRIC MANUFACTURING COMPANY, Inc. * Appleton, Wisconsin 
suBe Coe ad Distributed in Canada by: Canadian Liquid Air Co., Ltd., Montreal, P. Q 
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with “ yes 
WEINMAN 
PUMPS too... 


TOP 
PERFORMANCE 
COUNTS! = 











The ability to turn in an outstanding pertormance 
every time .. . to come through a winner when the 
going is toughest .. . that’s the mark of a top-flight 
tournament golfer. 

And it’s this ability for outstanding performances 
that makes WEINMAN Close-Coupled AC Pumps 
so great. You know that here’s a pump that will out- 
perform all others, year after year. Economical to buy, 
operate and maintain, WEINMAN Type AC Pumps 
are real space savers, too. Compact and powerful, they 
can be mounted in any desired position. What’s more, 
they'll give you consistent leakless operation, even 
when handling water containing abrasive dust. 


No matter how specialized your need for a circulat- 
ing pump... for air conditioning systems, cooling 
tower circulation, hot or chilled water circulation, 
booster service or general pumping needs . . . you'll 
find the right pump for your needs in WEINMAN’S 
big AC line. Call your nearest WEINMAN Pump 
Specialist for help 
in solving your 
pump problems. 
He’s listed in the 
yellow pages of your 
telephone book. 
Write for free litera- 
ture on the complete 
line of WEINMAN 
AC Pumps. 


WEINMAN PUMP 


COLUMBUS 8, OHIO 










290 SPRUCE ST 










MEETINGS & CONVENTIONS 


JUNI 11-15 Third Westerr Plant Maintena 
and Engineering Show. Civic Auditorium. San Fran 
cisco. Management: Clapp & Poliak. Inc 141 Mad 
son Ave... New York 17 





JUNE 13-15—Third National Symposium. on Instr 
mental Methods of Analysis and Analytical Instr 
ments Clinic. University of Chicago. Chicago. Spor 
sored by Instrument Society of America. Informatio 
H. S. Kindler. director of technical programs ISA 


313 Sixth Ave.. Pittsburgh 22 


IUNE 16-21 {mertcan Society for Testing Mate 
rials. Chalfonte-Haddon Hall. Atlantic City. ASTM 


headquarters: 1916 Race St.. Philadelphia 


IL NE 24-26 {merican Society of Heating and 
fir-Conditioning Engineers. [ne semi-annual meet 

e. Manoir Richelieu. Murray Bay. Quebec. Informa 
tion: A. V. Hutchinson. executive secretary. ASHAI 
62 Worth St.. New York 13. (See page 172 


{UG. 11-15—First National Conference on A pplied 
Heat Transfer. Pennsylvania State University, Univer 
sity Park. Pa. Sponsored by heat transfer division and 
central Pennsylvania section of American Society ol 
Mechanical Engineers in cooperation with College of 
Engineering and Architecture of the University. AS 


ME headquarters: 29 W. 39th St.. New York 18 


{UG. 26-28—Gas Dynamics Symposium. Techno 
logical Institute. Northwestern University, Evanston. 
Ill. Information: Dr. Ali Bulent Cambel. Gas Dynam 
ics Laboratory. Northwestern University. Evanston, 


SEPT. 9-13—12th Annual Instrument Automation 
Conference and Exhihit. Cleveland Auditorium, Cleve 
land. Sponsored by Instrument Society of America, 
313 Sixth Ave.. Pittsburgh 22. Exhibit information: 


Fred J. Tabery. 3443 S. Hill St.. Los Angeles. 


SEPT. 13-14—Associated Insulation Contractors of 
the Western States. 16th annual meeting. El Coronado 
Hotel. San Diego. Information: Insulation Distributor- 
Contractors National Association. Inc.. 1632 K St.. 


N.W.. Washington. D.C. 


SEPT. 17-20—TJnsulation  Distributor-Contractors 
National Association, Inc.. second annual convention. 
St. Francis Hotel. San Francisco. Information: IDCNA, 
1632 K St.. N. W.. Washington. D. C. 


IL 
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WATER 
REGULATORS 


1 te 300 Tons 
a 





; 





THREADED 

WELDING 

OR SWEAT 

FLANGES 

a 

j 
« BACK 
PRESSURE 


» REGULATORS 


1 te 3000 Tons 






CONTROLS 


A Line of Heavy-Duty 
Refrigeration Control 
ae ag ae 
maril r um an 

Large Air-Conditioning eS 
and industrial Refrig- appLicaTiONs 
eration 


my 








Send for 
Condensed Catalog 
SOLENOID 

VALVES 


1 te 1000 Tons 


© FREON-12 
© FREON-22 





3004 W. LEXINGTON ST CHICAGO 12, itl 


SARCO/IN > GIVES YOU 
ALL THESE ADVANTAGES! 





tat APPROVED RATINGS 


— for finned-tube and base- 


board radiation. 


1-YEAR GUARANTEE 


by Sarco and Sarcotherm. 


COOPERATION — careful 
selection of radiation by ex- 
perienced Sarco and Sarco- 
therm heating engineers. 


COMPLETE LINE — get 
from one source...SARCO 
...finned-tube and baseboard 
radiation, heating special- 
ties, pumps, temperature 
regulators, Sarcotherm wea- 
ther-compensated control 
systems. 





2120-P Write for Bulletins. 


SARCO COMPANY, INC. 


Empire State Building, New York 1, N. Y. 
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AIR CONDITIONING 


is our SPECIALTY 


Refrigeration and Electric Motors, Too! 















OVER 10,000 ITEMS... 
the world’s most 


ty VS 
comprehensive listing q 
: Bb | 
of parts and supplies PA RTS \ 4 
... appear in the end p 


Harry Alter 4 
DEPENDA- ~, Supplies { 


BOOK No. 166 


> oh 
Summer, 1957 >», we 4 
complete with illus- 
trations, des« riptions, prices 


and other useful information 


SAVE MONEY, time and effort 
by ordering the parts you need 

from this compact, easy-to-read, 
up-to-date catalog 


Write on your letterhead for the 


WHOLESALE ONLY DEPE NDABOOK 


The HARRY ALTER CO., Inc. 
1717 S$. Wabosh Ave., Dept. H, Chicago 16, Ill 


Bidg. B, Unit 8 
P 134LafayetteSt. 122 Parkhouse St ‘ 
Ob tad Cnanches New York 13,N.Y. Dallas 7, Texas bag mene Ww 





Monarch Brass F-80 Air Condition- 
ing Nozzles (or 4" male one-piece 
H-261 style) produce the finest 
possible breakup of small capacities 
with low direct pressure only. No air 
required. 
= The most popular size is +3.00 which 
operates on as little as 25 pounds pres- 
: sure, delivers 1.00 gph and produces a 
—— very wide angle of spray (120) in a 
= fine, soft, fog-like mist. 
= Available in 25 different capacity sizes 
= from .57 gph upwards, all Brass construc- 
= tion with 120 mesh Monel screen strain- 
ers. 





WRITE FOR CATALOG I 


MFG.WORKS, INC. 


2523 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


" 


Canadian Agents Except ~ < 
E S Gallagher Sales Ltd Toronto 12, Canada 
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time-saving 
maintenance 






checks any 
‘surface temperature 
—in 3 seconds 


Here’s a handy, portable tool that can save you 
hours of time in checking surface temperatures 
of steam traps, water lines, electric motors, 
bearings, etc. 

The Alnor Pyrocon gives instant, accurate 
temperature readings of any surface: metallic 
or non-metallic, flat, curved—even revolving 
surfaces. It’s a well-balanced instrument 
mounted in a sturdy case for protection against 
the usual hazards of on-the-job service. Jeweled 
movement is also heavy-duty, shock-resistant 
type that will withstand hard and continuous 
use...performing with laboratory accuracy. 

A wide selection of thermocouples and ex- 
tension arms assures its adaptation to your 
needs. Eight standard F. scale ranges are avail- 
able up to 200° F. Send for complete details 
contained in Bulletin 4257. Illinois Testing 
Laboratories, Inc., Room 513, 420 N. LaSalle 
St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


FORT LETT 
aeeenn If id] {I 








MEETINGS & CONVENTIONS 


Continued 





OCT. 1-4—National Association of Corrosion Engi- 
neers, north central regional meeting. Chicago. NACE 
headquarters, 1061 M & M Bldg., Houston 2. 


OCT. 1-4 Vational Association of Corrosion Engi- 
neers, south central regional meeting. Oklahoma City. 


NACE headquarters, 1061 M & M Bldg., Houston 2. 


OCT. 6-8—Fluid Control Institute. Westchester 
Country Club, Rye, N. Y. Information. Fluid Control 
Institute, Inc.. P. O. Box 191, Decatur. Ill. 


OCT. 7-9—American Gas Association, annual con- 
vention. Kiel Auditorium, St. Louis. AGA _head- 
quarters: 420 Lexington Ave., New York 17. 


OCT. 22-24—National Association of Corrosion 
Engineers, seventh annual western regional conference. 
San Diego. Information: NACE, 1061 M & M Bldg., 


Houston 2. 


NOV. 12-14—National Association of Corrosion 
Engineers, northeast regional meeting. Pittsburgh. 


NACE headquarters: 1061 M & M Bldg., Houston 2. 


VOV. 13-14—Air Pollution Conference. Chicago. 
Cosponsored by Armour Research Foundation and 
Midwestern Air Pollution Prevention Association. In- 
formation: Conference secretary, Armour Research 
Foundation, 10 W. 35th St.. Chicago 16. 


VOV. 14-16 {merican Society of Refrigerating 
Engineers, semi-annual meeting. Chicago. ASRE head 


quarters: 234 Fifth Ave.. New York 


VOl 18-21 LOth Exposition of the {ir-Condi 
tioning and Refrigeration Industry. International 
Amphitheater, Chicago. Air-Conditioning ard Refrig- 
eration Institute. 1346 Connecticut Ave., N. W., Wash- 


ineton 6. D. ¢ 


VOV. 18-22—National Warm Air Heating and Air 
Conditioning Association. committee meetings and an- 
nual convention. Morrison Hotel. Chicago. NWAHACA 


headquarters: 64) Engineers Bldg., Cleveland 14 


JAN. 27-29, 1958 {merican Society of Heating 
and Air-Conditioning Engineers, Inc., 64th annual 
meeting. Pittsburgh. Information: A. V. Hutchinson, 
executive secretary. ASHAE. 62 Worth St., New York 


4 


| + 
> 
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STANDARD STEAM 
HEATING COILS 


RIGIDBILT 








—" 





Also: Steam Distributing 
Tube Heating Coils 


MAXIMUM HEAT TRANSFER ASSURED! 
All tube outlets from header are extruded, pro- 
viding double thickness for tube insertions. Tubes 
are fabricated from 0.035” copper, nipple connec- 
tions are brass, thus assuring strength for longer 
life with utmost economy. 


RIGIDBILT IS BETTER BUILT — Write for Catalog 


RIGIDBILT INC. 


2850 WEST FULTON BLVD., CHICAGO 172, ILL. 





HEATING + AIR CONDITIONING + REFRIGERATION: — 








ACO 


LIFETIME FUSIBLE LINK SAFETY 
SWITCH USED ON: 


(Pacent Pending) 
HEATING SYSTEMS: In series with thermostat 
for added protection against overheating. 
AIR CONDITIONING: In package units (com- 
bination heating-air conditioning) and return ducts 
as a safeguard. 
VENTILATING FANS: In case of fire automati- 
cally shuts off unit. impeding or stopping fire en- 
tirely. 
FIRE ALARM SYSTEMS: Operation instantane- 
ous; sets off signal at any given temperature. 
SWITCHES DESIGNED TO MEET ALL CODE 
TEMPERATURE REQUIREMENTS. 


Literature on request. 


THE PARISH COMPANY 


manufacturers 
3310 Burgundy St., New Orleans 17, La. 
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GET 
PEAK 
RESIDENTIAL 


AIR __ 
CONDITIONER 
EFFICIENCY WITH A 


AIR VOLUME GAGE 


ACCURACY at a glance. Match static pressure 
drop across system’s evaporator exactly to 
manufacturer's ratings in hundredths-of-an- 
inch water column. Brings top system efficiency 
—better saies! 





LIFETIME construction with no moving or del- 
icate parts. Solid transparent plastic block— 
almost indestructible. 


COMPLETE ready-to-use pocket-size kit with 
gage, rubber tubing, connectors, pressure tips, 
spring holders, and gage oil fits into 8” x 7” 
plastic pouch. Ideal for field use 
by engineers and installers. 


WRITE FOR BULLETIN B30 






Dwyer 


CONTROLS GAGES 


F.W.DWYER MFG. CO. 


P.O. BOX 373-H . MICHIGAN CITY, INDIANA 











in your HOT WATER GENERATOR 





Here is a Hot Water Generator that will give you 
TANKS the maximum in efficiency! More hot water at les 
operating cost. Quality of constructions ts your 
SMOKESTACKS assurance of the maximum operating efficiency 
from your FINNIGAN equipment. Adaptable to 
P| P| NG any type operation built to your specification in 
capacities from 66 to 5,000 gallons, FINNIGAN 
WATER HEATERS Hot Water Generators are made from the finest 
material and contain copper removable-coil heat- 
BREECHING ing element. They are equipped with large size tap 
pings which can be bushed to fit any job 


PLATE WORK 
BOILERS Call, wire or write today for fur- 
ther information . . . there is no 


, ; obligation. 
_ .. J, FINNIGAN (0. P. 0 -- 6025, HOUSTON 6, TEXAS 


* 4431 MAPLE AVE DALLAS 9, TEXAS 
Pa BW. ATLANTA 2b 0. BOX 2527, JACKSONVILLE 4, FLA 
” A ) 





ARIETT 31 S. W. 47th ST., MIAMI, FLA 

722 = 4108 Cc. ST LITTLE ROC! ARK 

3714 14th ST.. N.W., WASHINGTON, DC. 4054 THALIA AVE., NEW ORLEANS 25, LA 

230 NORTH TORRENCE ST.. CHARLOTTE, N.C. 41 E. 42nd ST., NEW YORK 17, N.Y 
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WEKSLER THERMOMETER CORP. 


195 E. MERRICK ROAD, 


INDUSTRIAL 
THERMOMETERS 
Available in 5 in., 7 ir 


Yin., and 12 


sizes in all ranges ond 


in. cose 


with all metals and fit 
tings including the pot 
ented Adjust-Angle 


thermometer 





FREEPORT, L. |., N. Y, 


PRESSURE 
GAUGES 


In 3% in., 4% in., 6 in 
and 8% in. case sizes 
ore furnished in all 
standord ranges. Cases 
are of phenol, alumi 
num ond brass for di 
rect, wall or flush 
mounting 











DIAL 
THERMOMETERS 


In vapor, gas, liquid or mer 


cury filled systems are mon 








RECORDING 
THERMOMETER 


furnished in 8 in 


S 


With vapor, liquid, or mer 
cury filled systems ore 
10 in., 





eters are mid. in 
5 in., 9% in. and 
12 in. sizes, with 





or without coses 





Write for FREE 


Catalog 
Thermometers 





type, and with ring or but 
ton top N. P. brass or 
stainless armors can be 
supplied 





in round or lens 


Literature 
Catalog Ne 


Catalog No et a 


Pressure Gauges 
Bulletin, CB56 Condensed Bulletin of Weksle 


Instruments 


DUO-FLAME 
COMBINATION 
GAS-OIL BURNER 


GORDON & PIATT GAS BURNERS 


A Gordon & Piatt BURNER 
WILL FIT YOUR EXACT NEED... 


Duo-Flame combination gas-oil burner, a new 
design for applications requiring peak perform- 
ance for either gas or light fuel oil up to 30 
GPH. Factory assembled, independent air ad- 
justment either fuel, retracted oil nozzle on 
gas firing. Catalog E-30. 

GORDON & PIATT also manufacture a complete line of 


domestic conversion burners plus large dual fuel units 
Write for literature and complete information 


. Gordon & Piatt 


P. O. Box 914 
Winfield, 








vfactured in 3% in., 4% in 
6 and 8% in. case sizes or 12 in. chert sizes with 
phenol, aluminum or one to four pens. Cases 
bross, for every industria! ore portabls, wall or flush 
use i | mounted 
HYGROMETERS AND LABORATORY 6 i 
J 
PSYCHROMETERS THERMOMETERS ; 
{ 
Wet and Dry Bulb Hygrometers ore Engraved stem glass ther f 
furnished with chart and water res mometers are made from 5 i t 
ervoir for all indicating and record in. pocket size to 24 in is } f 
ing requirements. Sling Psychom length k } 
t r 
4 






NEW BOOKS & REPORTS... 





Oit Re 


Interim report of joint district, federal and 


StupyY OF ATMOSPHERIC EMISSIONS FROM 
FINERIES 
state project for evaluation of refinery emissions, Los 
Air Pollution District. Lim 
ited number of copies available from: Carl V. Kante1 
Air 


134 S. San Pedro St.. Los Angeles 13. 


Angeles County Control 


principal engineer, Los Angeles County Pollution 


Control District. 


Basic BurtpiInc Cope OF THE BUILDING OFFICIALS 
CONFERENCE OF America, INc.—1955 Ed. 400 pp 
(Supplements Nos. 1 and 2. 16 pp.. also available.) 
Building Officials Conference of America. Inc... 110 


E. 42nd St.. New York 17. 


HicH Pressure TEcCHNOLOGY——-By Edward W. 
Comings. 572 pp- McGraw-Hill Book Co.. Inc... 330 
W. 42nd St.. New York 36. $11.50. 

“EverysBopy TaLks ABOUT THE WEATHER—NoW 


Look WHat You Can Do Apout It”—16 page book- 















































let. Air-Conditioning and Refrigeration Institute. 1346 
Connecticut Ave... N.W.. Washington 6. D.C. 10¢e. 

STRUCTURAL CHEMISTRY AND METALLURGY OF CoP 
PER—By D. K. Crampton. 26 pp. American Society 
for Testing Materials. 1916 Race St.. Philadelphia 
$1.50. 

INpusTRIAL HyGieNe Founparion Activities—24 
yp. Mellon Institute, 4400 Fifth A Pittsburgh ] 
bre 

Proct ) S 1; rH ( j \ IVERSA ly } 
\p Mori STtupY AND \I i r Cui 112 

Indus il Va I 2 » | Wack 
1) Chic » 1. $5.00 
— 
A IAMONDNS 
eee 
pe: DIA ND“ 
- < TRADE MARK ashen 
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metal assures installations of 


one-fourth inch, from any metal. 
36 illustrates all 
working data. Free on request. 
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West Coast Branch, Diamond Perforated Metal 


Look Better — Last Longer 
Superior workmanship and finish in heavy-gauge 
i lasting beauty. 


Most designs stamped in any thickness, up to 
Catalog No. 
complete 


Diamond Manufacturing Co. 
Wyoming, Pa. 
Co. 


Gardena, Calif. 
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. « » find what you need quickly 
and economically through . . . 
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ANTEI DISTRI« 
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SALES MANA‘ ro 
FIRED HEATER SALES DEPARTME 


ER 





OUTSTANDING 
OPPORTUNITY 


for Air Conditioning 
Applications Engineer 


The Trane Company has an excel- 
lent opportunity available the 
home office for a capable mechani- 
cal engineer experienced in the de- 
sign of air conditioning systems 

The man selected will work gen- 
erally on large projects and on un- 
usual design problems. He will also 
compile design information on vari- 
ous systems, gather control and 
wiring information for air condition- 
ing and refrigeration products, and 
suggest product improvements for 
air conditioning and refrigeration 
systems. 

This position offers real opportu- 
nity for experience and advancement 
with a sound, profitable, important 
company in the air conditioning field. 
Live a few minutes from work in La 
Crosse, Wisconsin, a clean, progres 
sive community of 50,000 on the 
Mississippi. 

Write, giving your experience and 
educational background, to Manager 
of Staff Employment. 


THE TRANE COMPANY 


La Crosse, Wisconsin 


in 


SEPARATE DIVISION OF COMPANY 


( lerable t ’ i working © 
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D.T. eddy 
WE ilicsamst 


relate | 


DETROIT CONTROLS 


the names are good 











Reputation is a matter of record. And the record of D. T. Williams for 
dependability and performance has been firmly established over the years. 


Now, as a part of Detroit Controls, the high quality is being maintained, so 
that you may continue to place your confidence in this product, assured of 
ready supply and good service. 











because the products 
are right 


No. 856 “’Vulcodisc” Lift Check Valve 
Vulcanized asbestos disc. For 200 lbs. working 
steam pressure at 500° F. or 400 Ibs. working 
non-shock gas and liquid pressure at 150° F. 
Installed in horizontal position. Screw cap and 
screw ends. 


No. 1086 Swing Check Valve 


Vulcanized asbestos disc. For 200 lbs. working 
steam pressure at 500° F. or 400 lbs. working 
non-shock gas and liquid pressure at 150° F. 
Installed in horizontal or vertical position. Screw 
cap and screw ends. 


No. 912 “Vulcodisc’’ Globe Valve 


May be used for steam or hot water with pres- 
sures to 200 Ibs., temperatures to 500° F.; or 
water, gas and air to 400 Ibs. at 150° F.; for oil 
to 200 Ibs. pressure at 250° F. 


No. 833 Horizontal Check Valve 


Renewable composition, air disc, integral seat, 
screw ends, spring loaded disc. 300 Ibs. working 
non-shock gas and liquid pressure at 150° F. 


These valves meet all government, marine and 
industrial specifications. 








DETROIT CONTROLS 


Bridgeport 1, CORPORATION 
Connecticut eee ae 


Division of American-Standard 
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For one building or an 


Westinghouse 


AIR CONDITIONING 
MEETS YOUR 
SPECIFICATIONS! 


Regardless of size, location, or type 
of building, Westinghouse Air Con- 
ditioning meets any job requirement. 
You have UNLIMITED FREEDOM of 
system choice and equipment appli- 
cation with Westinghouse Air Con- 
ditioning. 

Westinghouse has a quarter-cen- 
tury of experience and leadership in 
the manufacture of a full-line of 
Hermetic Compressors, Condensers 
and Factory-Assembled Packaged 
Systems. There is a complete selec- 
tion of components to meet every 
air conditioning need in commercial 
or industrial application—all built 
to exacting quality standards. 





casing hot-dip galvanized after fabr ton ratings 


construction 








150 tons. Superior construction with than 1000 combinations—from 2 t 


Westinghouse Hermetic Compressors are the achievement 
of 20 years of compressor manufacturing leadership. 
Available in 8 sizes—from 20 to 120 ton ratings— 
they are completely protected from dirt and 
moisture—need no ventilation—automatic 
and quiet in operation. Westinghouse 
Hermetic Compressors are cur- 
rently providing quiet, de- 
pendable service in over 
70,000 air condition 
ing systems 


EEF 


EVAPORATIVE CONDENSERS PACKAGED WATER CHILLERS WATER-COOLED PACKAGED UNITS 
Job-proven through the years avail- Completely assembled at the factory to CONDENSERS 
able in 9 sizes covering a range of 20 to your specifications. Available in more ASME approved construction avail systems. Available in self-contained 
120 able in 12 sizes for a total heat rejection packages from 20 to 50 ton capacities 


Completely assembled water-cooled 


range of 15 to 150 tons. All tubes silver Can be installed with evaporative con 


catior have ASME approved pressure vessel ider brazed to each tube sheet densers if desired 











J-80548A Call the man with all the facts. You'll find your nearest Westinghouse Air Conditioning office in the 
Yellow Pages, or write: Westinghouse Electric Corporation, Air Conditioning Division, Staunton, Va 


you CAN BE SURE...1F ITs \ Vesti nghouse 
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SELF-CLEANING STRAINERS | «..:-:2%0o%% 


Div Natior Rad 











a. 





PIPE LINE 
STRAINERS 


SIZES - TYPES 
FOR ALL 
SERVICES 

















Mueller self-cleaning pipe 
line strainers are inexpen- 
sive protection for valves, 
meters, pumps, etc. Im- 
mediate delivery—all sizes 
from '/,” through 16” in 
stock. Use this low cost 
form of insurance in all 











Write for bulletin AM giving com- 





your installations. 
plete data, prices, specifications, etc. 











tzg! bbor 
anders M 
Flexaust Company 
Flexible Tubing 
Flexonics Cort 
Fluor Product 
Frick C€ 


STEAM SPECIALTY COMPANY, INC. 40-20 22nd St., Long Island City, 1, N.Y. Aend a 
Furna 


for 

SPECIFICATION © | 
and BUYING a 
INFORMATION 


Use your complete, up-to-date 


JANUARY DIRECTORY ISSUE 























~r 








Your job will be a lot easier if you'll keep the January Directory 






issue of Heating, Piping & Air Conditioning constantly available dees Phe tae 










for handy reference. It's one of your most valuable tools one rome ml — 

which will save you many hours of looking up the products you rs gab - er Works Co.. TI 

need for your various jobs. It's the ONE complete, up-to-date, ; ei mais 

readily accessible source of product information on who makes am 

the pumps, valves, traps, compressors, specialties of all kinds, — wentmny ) 

etc., you need and where they’re located. They’re identified by — oe 

trade names, too. EVERY product is listed, alphabetically ar- ¢ — . : 
ranged and printed on a distinctive yellow stock for easy reading —— s om ve. ”, 8 





and reference. Keep it handy . . . it’s a time saver. 
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A Profitable Part 
of Today’s Construction Picture... 
SIL-FOS and EASY-FLO 
Brazed Joints 


Plumbing Contractors, Engineers, and Architects 














in ever-growing numbers are discovering that 
for economy and permanency, nothing equals 
Handy & Harman silver alloy brazed joints in water, 








heating and air-conditioning systems. 





A good joint made with SIL-Fos or Easy-FLo 

has strength equal to or greater than the parent 
metal itself . . . strength that minimizes creep, 
vibration and turbulence . . . permanent strength 
that assures leak-tight and maintenance-free joints. 








When brazing is specified as the joining method, 
your savings are immediate; lightweight pipe and 
tubing can be specified, saving tons in weight 
and in material; you eliminate threading; reduce 
assembly time; and you save on handling and 








installation costs. 





S1IL-Fos and EAsy-FLOo brazing alloys are being 
used to install heating, air conditioning and water 
systems in buildings of every type. It will pay 

you to learn more about silver brazing. A 

call to Handy & Harman will bring details. 
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To begin with, ask for our distributor list, you might also find 
the following literature informative. It is yours for the asking 
Bulletin 17 Bulletin 20 


Low Temperature Brazing News #71 











Your NO. Source of Supply and Authority on Brazing Alloys omc et ant 


SROGEPORT CONN 
PROVIDENCE & 


ar HANDY & HARMAN 
X General Offices: 82 Fulton $t., New York 38, N.Y. eine tus. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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Josam Mfg 


MERCURY SWITCH EQUIPPED koa 


Fae oo MINNEAPOLIS! 
Kathabar Air Conditioning & Drying Div., Surface . 


Combustion Corp 








| Keasbey & Mattison C 239 
by ? Me | Kennard Corp 245 
a ee 5 ) é 4 é - Kennedy Valve Mfg. C 22 


Kewanee Boiler Division of American Standard 


o* Keystone Valve Corp mY 
Kinetic Chemicals Div.. du Pont De Nemours & 

(7 4 f{ Ae a Co., Inc., E. | 188 

- Klipfel Valves, Inc 249 


Koch Engineering C 25) 
C nc., Fan Dept 


Koppers 
Koppers Co., Inc., Industrial Sound Control Dept 71 
4 [ fll ead orfund C nc.. The 
(LT atm - | Revtend Co.. lnc. 
ZAUVTADV VDDD 


Kritzer Radiant Coils, Inc 


Ladish C 

| LaFavorite Rubber Mfg. C 25 

| Lau Blower C 18 
Lawler Automatic Controls ' 219 
ewin-Mathes Company 

L. 0. F Glass Fibers Cc ] 

Lima Electric Motor C Ir $ : 


flit Mercoid Relay Stee Geatcter € oa4 
“ty? p 





Lunkenheime C The 


Maid-0'-M I 
Mammoth Furnace Company 
Manning & Lew.s Engineering ( ¢ 





Mid-Continent Metal Prod. Co. 13 

| Midwest Piping Company, Ir ~ 

| Miller Electric Mfg. Co., Ir >: — d 
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| Miller Valve C r Rh 


Minnesota Mining & Mfg. C 


Mode ig "cor =) Twin Citian rubs 














Monar Mé A ) 
Morrison Products, Ir * 
The control which senses the alarm circuit Mt. Hawley Mfg. C r. ntropy out — 
Mueller Climatro! Div. of Worthington Corf 
is connected in series with the primary Mueller Steam Specialty C a 1 ° h 
coil of the relay. The alarm contro a po Div., Pyle-Nationa The . stops steam waste wit 
urray v 4 L J 
closes its circuit to supply current to the Myers & Bro., F. £ SELECTOTHERM 
relay primary coil and through the nor- eo a. : 
, : . ? 
mally closed mercury switch of the relay ri ag eg ng my Cy Uhl, 128 South 
United State tee rf 3 enth Street, 1s the No. 1 exterminator 
to the Audible or Visual Alarm. Pushing Basie Ss S f y treet, 1s Oo r r 
, : Cort of steam waste in schools and other 
the manual button of the relay (or ei RAP SAT nt Rebel buildings where boilers are used for 
through a momentary contact by a Inc 13 14 15. 38. 39. 306 steam heating. 
remote switch connected to the pilot eg By He does it with SELECTOTHERM, the 
circuit) causes the secondary coil to ra Blower Co. The 2g high-vacuum heating system that auto- 
a rman Product ¢ . > > 
move upward, opening the normally +t St a AEA matically provides steam at the proper 
ied Ree pe ‘a "| NucWey Cc L W q pressure and temperature for perfect 
mer r i e ay VOrt ne dé 
oom rey Seno epee comfort. Installation records show that 
Alarm. A lock circuit in the relay holds Ohio Brass C ; SELECTOTHERM cuts the fuel bill 19% 
the alarm circuit open as long as current Ohio Injector C he or more—enough to pay for the system 
sage “ 
is supplied to the primary coil of the Packle Metal Hose. Inc 4 within five years. 
relay. When the alarm control opens or em agg Inc SELECTOTHEI _ applies ge control 
aracon Electric C ts - ‘ 
its circuit interrupting the current to the cua fo. Ths 299 directly to the boiler, adds to the — 
' eo > ie eeioal Dattersen-Keller Co. lac. The 97 tiveness of unit ventilators and individual 
relay primary coil, agnetic repu Peabody Engineering Corr room control. Get the whole story. If 
sion holding the relay secondary coi! up Peerless Electric £ The 185 you’re from the Twin City area, a Ed 
enn entilator C 2 
is interrupted and the secondary coil Petrometer Cort at Uhl Company, Inc. weg 3-7247). 
: . Petr If not, write for fact-fillec SELEC TO. 
drops from its own weight. The alarm - a ’ 
é . Phelps Dodge Copper Products Cort THERM booklet, Boiler Room Ballad. 
circuit sequence is thus reestablished Phillips Cooling Tower C Inc 
automatically and is ready for anothe Pittsburgh Plate Glass Co., The Fiber Gla sie Entropy represents the heat that 
i r r ivisior 6) . . : 
Y Y Division - is produced but unavailable for use. 
operation at the demand of the alarm _ er & Co, H. W 
swell Valve 
control, Powers Regulator Co } 
Pritchard C f Calif., J. F 83 
Propeilair Div Robbins & Myer Inc Z 
Available for 115, 230 or Proportioneers, Inc., Div. of B-I-F Industrie 
440V. A.C. current or similar 
Le D.C. voltages i Quickdraft Company 





: : R-P & C Valves Div., Amer. Chain & Cable C 
Our engineers are at your service— The bE 
send in your control problem or et JSutesinn 3 mS upon Western 
Vv Olin Mathieson Chemicz orp 
¥ Randall Graphite Bearing, Ir 222 
WRITE FOR BULLETIN CA-8R Oil Burner ( HEATING @MNTROL SYSTEM = @ 


Rez nadine Tube Corp 
ba i124; lele)|eheve)-1-20)-7-Wale), mmm | Rec d Corp A product of Illinois Engineering Co. 


: Reed Mfg. Co Division of American Air Filter Co., Inc. 
4211Bejmon MEU LUMO | Refiectal Corporatior 26 : , 
Ba ontAve., Chicag ‘ . = cape Continued on pag + 2035 South Racine Ave., Chicago 8, Illinois 
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ANOTHER CONSULTING-ENGINEER-APPROVED 
QUALITY AIR CONDITIONING JOB BY MARLO 


261 Taro SEAZONAIRES’ air condition 
Luxurious New Washington Apartments 


Here is urban living at its most luxurious—a handsome apartment building only five minutes from 
the heart of the nation’s capital, with every facility for the utmost in comfort and convenience. 

And for this superb dwelling, consulting engineers Lanier and Levy specified Marlo Seazonaire 
Room Air Conditioning Units—Remote Type, Free Standing Style. 261 of these compact, stylish units 
—smartly designed to harmonize with modern interiors—permit tenants to regulate temperatures to suit 
their own preference. 

Owned by Dr. Jacob Kotz, this new apartment project was designed by Edwin Weihe, and built 
by the Cafritz Construction Co. Mechanical Contractor was Harry E. Nau and Co., Inc. 

Write today for complete information about the advantages of quality air conditioning by Marlo. 


SAINT LOUIS 10, MISSOURI 


Quality Air Conditioning and Heat Transfer Equipment Since 1925 
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BUILDING AREA (3 Bays) 
Total 625’ x 240’ 


RECORDED TEMPERATURE READINGS PROVE THE HEAT- 
ING EFFICIENCY OF WING REVOLVING UNIT HEATERS 


Effectiveness of Revolving Distributors is shown by Low 
Temperature Differential between Roof and Working Level 


When the Budd Company's new plant in the following averages were recorded 

Philadelphia was erected, twelve Wing Bulb N 

Revolving Unit Heaters with No. 8 Distributor Bulb No. 
Ib I 


1 (in monitor) 75.5°F om Stans Reg 
> 34°F S 
Oude vere selecte eat the plant. = 
itlets were selected to heat the plant Bulb No. 3 
4 


(in truss chord) 7 ed S Rubber 
(working level) 66.5°F nited ate Stee 

A series of temperature readings between Bulb No. 4 (outside) ... ranged between 20 Sheet Meta 
floor and roof was made using a four-point and 70°F 

recording thermometer. Over four weekly 


“he plete 1 uniform ting of this 
periods during February, March and April The complete and uniform heating of th 


plant proves beyond question the ability ot 
Wing Heaters to project heated air to the 
yon working level without hot blasts 


~! ' 
x— — 
Four designs of re- 
volving distributor WING [ett] 
are avatlable to suit Kis “ 


sli Abn, * LJ. Wing MfQ.Co. 


‘ In summer with steam turned off, the revolving 
7 distributors produce a pleasant, cooling effect 


Mail coupon for bulletin. 


8 for high ceiling 


right, Ne. 3 for Foe { 140 Vreeland Mills Road, Linden, N. J. 


ceilings, 
Factories: Linden, N.J. and Montreal, Can 


In Europe: WANSON, Haren-Nord, Brussels, Belgium 


° 
Wing me 
WING wnmc Fesa aim =f / 
Tavse) msl (cm 14-044 3 DRAFT INDUCERS SUPPLY HEATERS = Wing Mia. 


| L. J. Wing Mfg. Co., HP-€ Worthingtor 
| 140 Vreeland Mills Rd., Linden, N.]J. W-S Fitting 


(4 Please send copy of Revolving Heater Bulletin HR-6A. Yarnall-Waring C 
Yeomans Brothers Co 
7 | Name.. orecees York Corporation 
York-Shipley, In 
| Fem... : : > 


WING Young Rad ator Co 
WING FANS BLOWERS 


Youngstown Sheet & 


ee Yula Water Heater 
i City I . Zallea Br 


> 
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WHY CHESSIE’S RAILWAY IS FIRST IN COAL 


SUPERIOR COAL. The entire output of this mine is processed by automatic compound coal cleaning 
equipment. Producers on the Chesapeake and Ohio are prepared to supply you with highest quality coal of 
the type best suited to your needs and processed to your own specifications. @ 


ee 


SUPERIOR SERVICE. To its present fleet of 63,780 coal cars—largest in the world—C & O is adding 
another 8,000. New high-speed yards, new locomotives and a new teletype car reporting system bring you 
faster, more dependable service. 


For dependable deliveries of top quality coals, contact coal producers 
on the C & O. And for specific help in meeting your own fuel requirements, 
write to: R. C. Riedinger, General Coal Traffic Manager, Chesapeake 
and Ohio Railway Co., Terminal Tower, Cleveland 1, Ohio. 


Chesapeake and Ohio 
Railway 


WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
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EQUIPMENT 


4 Way Diffusion Pattern 
2 Way Diffusion Pattern 
3 Way eal a 
Way Diffusion ree 


Piping & Ai Conditioning. 


Heating. 


SS 


COMPLETE LINE OF AIR DISTRIBUTION 


~A- 
MULTI-ORIFICE MULTI-JET 


1624 South Raymond Ave 
Monrovia, California 


Write for Literature and Engineering Data 


AF 
AIR FA CTORS 


. 
Orifice, Multi-Jet Air Diffusers have been designed 


Supply air is discharged into a room substantially parallel- 


Custom engineered air conditioning systems may be de- 
ing the surface upon which the air diffuser is mounted to 


signed with full proportionate air patterns available. 
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produce the maximum in air mixing properties and afford 


proper circulation for human comfort. 





AIR-FACTORS — MANUFACTURERS OF THE MOST 
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A tremendous structure — the new $26 million Elmhurst General Hospital 


in NewYork City. 


Another Ymportant assignment for Clarage — totalling 107 Multitherm 
air conditi@ping units, Unicoil sprayed coil units, giant system fans, and 


Ready Unit Ventilating sets. 


Why is this equipment so oftem selected for buildings of all types, all 
sizes? It’s simply this: Clarage’s recognized ability to operate quietly, 
economically, dependably. Call us in. You too will find it’s character 
istic of Clarage equipment to prove out successfully no matter how 


exacting the requirements. 


KALAMAZOO, MICHIGAN 


CANADA FANS, LTD. MONTREAL, CANADA 
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CONSTRUCTION supervised by N.Y.C. Department of Public Works ARCHITECTS AND ENGINEERS — York & Sawyer and Fellheimer & Wagner CONTRACTOR — Dierks Heating Co., inc 





WHO WOULD DARE TO GAMBLE WITH HER SAFETY? 


On one thing everyone is united: protection of the 
school age youngster. Woe unto the man who would 
gamble on the safety or health of the boys and girls who 
hold the promise of tomorrow! 

But despite the fact that old America is solidly united 
on the need for protecting young America, some haz- 
ards, less obscure but no less real than traffic, fire or 
health dangers, are sometimes overlooked. 


An excellent example is the unprotected heating or 


power boiler in school buildings. It is the duty of every 
heating man to point this out to the proper authorites. 


No field is more receptive to your counsel. No field 
offers you a better opportunity to be of real service to 
your community. 

There are McDonnell safety devices for every type 
and size of heating boiler and hot water plant found 
in schools, operating at any pressure up to 250 Ibs. 
A number of them are illustrated here, Ask for 
complete catalog. 


MCDONNELL & MILLER, INC., 3500 N. Spaulding Ave., Chicago 18, Ill. 
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